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In chapter one, I find that currency carry trade, which is borrowing money from a low 
interest rate country and lending it into a high interest rate country, can generate high excess 
profits in both developed and emerging markets. Emerging market (EM) data are more favorable 
to the UIP hypothesis, but G-10 countries are the opposite. In addition, the higher interest rate 
differential is usually associated with the exchange rate crash of the high interest rate currency. 
By decomposition, we find that the profit from G-10 country carry trade is mainly from strong 
exchange rates, while most of the emerging markets carry trade’s profits are from the huge 
interest rate differential. By using quantile regression, I also find out that carry trade portfolios 
are exposed to multiple risk factors. Those factors are more significant at the low tail distribution 
of returns. Commodities prices and emerging market equities index are positively associated with 
next month’s carry trade return. Liquidity condition in the U.S. is negatively related to G-10 
country carry trade, but not related to emerging markets. Finally, by studying Bloomberg country 
specific risk data, we find that better financial, economic, and political conditions in each country 
predict lower carry trade return, but not statistically significant.  
           In chapter two, I study the response of asset prices to the monetary policy shock in Federal 
Reserve Bank. As the most important monetary policy transmission channel, the financial 
markets behavior around interest rate decision of the Federal Reserve of U.S. have been widely 
discussed by people in academia and the industrial world. This paper uses an event study of 
macroeconomics to examine the casual relationship of the monetary policy shock on asset prices. 
We find that treasury bills, exchange rates of developed countries are significantly influenced by 
the unexpected component of the monetary policy in U.S. from 1989 to 2008. In addition, 
emerging market exchange rates respond weakly to the policy surprise. We also pointed out that 
international equity markets and commodities prices are not sensitive to the rate decision of the 
 iii 
Federal Reserve Bank in one day to very significant in 5 days after rate decision. The pre and 
post-FOMC meeting day’s Treasury bill yields also respond to the anticipated and unanticipated 
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CHAPTER ONE 
Carry Trade in Emerging Market: Return 
and Macroeconomic Risks 
1. Introduction
This paper is trying to answer several questions: Is the carry trade investment strategy 
profitable in each country (using the recent empirical evidence)? Why is it profitable? What are 
the risks and the relevant risk factors identification? Is the return predictable? Different from the 
previous research, I use quantile regression to regress risk factors on the low tail distributions of 
the carry trade portfolio. It is very informative about why the carry trade suffered losses.   
     Carry trade is one of the most popular trading strategies in exchange rate market and 
is considered to be the core of active currency management. Previous researchers have 
shown that carry trade can generate high return and high Sharpe Ratio, but correlated little 
to the traditional financial assets, such as equities and bonds. Because of these features, carry 
trade has become a hot topic of discussion in both academia and the practical industrial world in 
recent years. The essential idea of carry trade is borrowing money from low interest rate 
countries (funding country) and lending money into high interest rate countries (target 
country) which makes profits through ex ante interest rate differentials, but also bears 
exchange rate risks. 
   An example of carry trade was given by legendary currency investor Bill Lipschutz: 
“Iceland’s currency carries a 12% yield. If you live in United States, your bank will pay you 
about 5% for depositing your money in dollars. However, if you exchange them into Icelandic 
Krona, you’ll get 12%. In other words, you are now holding a 7% carry. Think of it as an 
incentive from Iceland to encourage you to invest in their currency.” 
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           A recent investing case is the Indian and Indonesian government bond1; investors 
believe that new political leaders in these countries will bring stability of politics and high 
economic growth, therefore offering good opportunities for long term investment and potential 
higher return on interest rates. In addition, other emerging economies also presented notably 
higher interest rates than developed countries due to their higher economic growth rates and 
sometimes higher inflation rates. For example, the nominal interest rate in Brazil is at 12%, 
while it was around 21% in Russia at the end of 2014. In contrast, developed countries do not 
have such a high rate of growth, and they usually obtain a very low interest rate, which provides 
an ideal environment to borrow money for leveraging carry trade investment. For example, the 
U.S. Federal Reserve Bank has kept the target Fed fund rate at the 0 to 0.25% level since the 
subprime mortgage crisis in 2008; Swiss National Bank (SNB) reported a negative nominal 
interest rate for Swiss Franc interbank lending at the end of 2014; and Bank of Japan (BOJ) has 
kept its interest rate at a near zero level since 1995. Under this macroeconomic condition, the 
practice of carry trade is to borrow money from the low financing cost countries, such as 
Switzerland, the U.S., and Japan2; and then lend money into high interest rate emerging markets 
with good economic fundamentals and a strong currency, such as BRICs countries (Brazil, 
Russian, India, China, and South Africa), gaining interest rate differential.  
            By modeling the investment idea of borrowing money from low interest rate currency 
and lending them into high interest rate currency, this paper shows that most of the individual 
countries can generate significantly high positive profit without purchasing financial derivatives 
to hedge the exchange rate risks. By back testing our carry trade investment model, the 
Uruguayan Peso could bring investors 25% rate of annual return during the period of 2000:05 to 
                                                 
1 Stories are told at The Wall Street Journal: “Investors Get Creative for ‘Carry’ Trade Borrow in euros, 
buy in the Philippines and Sri Lanka”, Ramage and Trivedi , March 11, 2015. 
 
2 Some countries obtain very low interest rate, expansionary monetary policy, and consequently weakening 
exchange rate. More details of discussion can be found on each country’s monetary policy memo and 
related literatures.  
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2008:10; Further, the Turkish Lira, Brazilian Real, and Romanian Leu brought positive annual 
rate of return which is above 10% in our sample of study (about 20 years). A dynamically 
rebalanced spread weighted (SW) portfolio of carry trade in all emerging market countries can 
generate 13% annual return with a Sharpe ratio of 0.9 from 1993:07 to 2014:12, which is almost 
twice as large as the excess return of S&P 500 index, 7%, and its Sharpe ratio, 0.5, in the same 
period. These empirical evidences of large positive excess return of carry trade have violated one 
of the most important hypotheses in international finance, Uncovered Interest Rate Parity (UIP), 
which predicts that high interest rate currencies should depreciate perfectly to the interest rate 
differential between two countries and finally leave the profit of carry trade in zero level. The 
explanations of excess return in previous literatures focused on the time varying risk premium 
and its corresponding risk factors where investors are assumed to be risk averse. In this case, 
high return of carry trade should be a compensation of high risk.  
            By using quantile regression, we find out that although high interest rate currencies 
appreciated in average, they easily crash and depreciated quickly in a short time period. This 
evidence is consistent with the description that exchange rates “go up by the stairs and down by 
the elevator.” We also find that 18% of the carry trade return in emerging markets can be 
explained by the variation of U.S. stock market, but 33% of the losses of the carry trade return is 
associated with the drops of U.S. equity prices. Furthermore, 98% of the losses of the carry trade 
in emerging markets are related to an emerging market currency index’s declining. Global 
commodities price index and MSCI emerging equity indexes are the one month leading 
indicators of carry trade return. They are especially significant when regressing on carry trade 
losses. We looked inside an index that is created by Bloomberg to analyze the credit ratings of 
each country, CDS data, economic growth and development, inflation, and political risks. We 
find that better financial, economic, and political conditions are usually associated with a lower 
return in carry trade, which supports a risk-premium story that higher carry return is the 
compensation for higher risk in each country. 
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            Although emerging markets investing plays an important role in portfolio management 
and risk diversification, it has not been heavily discussed due to the availability of data sets. We 
start our discussions by retesting the UIP hypothesis using the recent data, and then extend it into 
carry trade return, portfolios, and risk factors study. Sections are arranged with the following 
themes: Section 1 gives the introduction; Section 2 investigates the related literatures; Section 3 
describes the empirical data sets; Section 4 derives the theories of covered interest rate parity and 
uncovered interest rate parity; Section 5 introduces the quantile regression and applies it to the 
empirical testing of the UIP hypothesis; Section 6 computes the carry trade return for each 
country with decomposition of profits; Section 7 studies the carry trade portfolios and their 
performances; Section 8 tests the risk factors in linear factor model, followed by predictive 
analysis and quantile regression; and Section 9 compares the Bloomberg country-specific risk 
scores and the carry trade return in those countries through time series and cross sectional study.  
 
2. Previous Literature 
      Exchange rate is famous for its difficulty to forecast. Meese and Rogoff (1982) and Wang 
(2000) argued that exchange rate moved in a pattern of random walk and no predictable 
independent variables can explain exchange rate behavior. Despite this fact, the non-arbitrage 
argument based uncovered interest rate parity (UIP) hypothesis states that the interest rate 
differential of two countries can forecast the next period exchange rate movement, since 
exchange rate should be adjusted by the interest rate arbitrage between two countries. The 
relationship between the exchange rate and interest rate differential could be summarized by the 
UIP coefficient . The UIP hypothesis is directly related to carry trade’s excess 
return; a zero profit carry trade predicts that , which means the high interest rate country’s 
currency should be predictable to depreciate perfectly to the scale of interest rate differential. 
Previous researchers showed mixed results. Chinn (2006) investigated the literatures and 
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summarized that short term interest rate predicted negative UIP coefficients, while long term 
interest rate3 predicted a positive and close to unity UIP coefficient. He also cited the results of 
Frankel and Poonawala (2004) that one month’s horizon emerging market interest rate cannot 
forecast exchange rate behavior. Bui (2010) tested the UIP hypothesis in Australia and New 
Zealand by using GMM; he found that short-run horizon regression yields negative UIP 
coefficients of about minus one, while long-horizon regression yields positive coefficients. 
Mengistu (2014) found that UIP does not hold in Uganda and Tanzania, since higher interest rate 
currency appreciated. By studying the announcement effect of Quantitative Easing (QE) program, 
Glick and Leduc (2012) found that the unexpected announcement of expansionary monetary 
policy in the U.S. (lowering midterm and long term market interest rate) weakens the U.S. dollar 
exchange rate 4 . Alper, Emre, Ardic, and Fendoglu (2009) 5  also summarized the previous 
researchers’ findings where emerging market data are favorable to UIP hypothesis because high 
interest rate emerging market countries’ exchange rate usually depreciated against the U.S. dollar.  
       If the high interest rate country’s currency appreciated, then carry trade is profitable. 
Investors can make positive profits from buying assets in currencies with high interest rates and 
borrowing money in low interest rate currency. Risk-based explanations of high excess carry 
trade return6 are popular in recent literature. Economists are trying to find out which risk factors 
can explain the variations of carry trade returns. Burnside (2011) studied the CAPM and Fama 
French 3 factors model on carry trade portfolio and did not find any relationship. Daniel, Hodrick 
and Lu (2014) repeated and extended this process to other risk factors and also did not find out 
any factors that covaried with carry trade return. Lustig, Verdelhan and Roussanov (2011) studied 
the common risk factors of carry trade portfolios by cross-sectional regression. They found that 
                                                 
3 He defines short term (less than 1 year) and long term (5 to 10 years) interest rate.  
4 Which is also against the UIP hypothesis.  
5 They also mentioned that limitation of data sets are the problem of emerging market research.  
6 or the violation of UIP hypothesis 
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the dollar risk factor, which is the average excess return of all currency portfolios7 (DOL factor or 
level factor), can explain 70% of the series variation of carry trade return. A portfolio of long the 
highest interest rate currency (last portfolio) and short the lowest interest rate currency8(first 
portfolio) (HML factor or slope factor) can explain 15% of the carry return variations. Burnside 
(2014) found that the DOL risk factor and the HML risk factor that are significant in developed 
countries did not apply in emerging markets, but emerging market carry trade is profitable. 
Menkohoff, Sarno, Schmeling and Schrimpf (2012) state that the currency volatility is the most 
important risk factor in explaining excess carry trade return, by running horse race regression 
with other risk factors. Skewness of currency return is found to be significant, negative(positive) 
skewness predicts negative(positive) carry trade returns, see Rafferty (2012). Liquidities and 
crash of exchange rate are risk premiums that should be compensated by higher excess return for 
carry trade investors, as argued by Brunnermeier, Nagel, and Pedersen (2008). By running the 
multifactor regression, Doukas and Zhang (2013) pointed out that capital controls account for the 
high excess return of carry trade in emerging markets. Ackerman, Pohl, and Schmedders (2014) 
hold the opinion that carry trade entails a large amount of risks, but the risks are not systematic; 
they argued that since exchange rate moves in a random walk, high excess return of carry trade 
should be a compensation of the high risk of the exchange rate9. Fung, Tse, and Zhao (2013) 
showed that carry trade returns in Asian economies are highly correlated with their stock market 
prices. Dobrynskaya (2014) found that carry trade return is systematically lower during the 
financial crisis periods. Burnside, Eichenbaum, Kleshchelski, and Rebelo (2010) discussed the 
“peso problem” in carry trade return, the future discrete change of pricing factors10 or economic 
variables that can cause an exchange rate crash and severe carry trade return drawdown. Bakshi 
                                                 
7 See Lustig, Verdelhan and Roussanov (2011): “DOL is the average portfolio return of a U.S. investor who 
buys all foreign currencies available in the forward market.”  
8 They sort the individual country carry trade by interest rate differential to 6 portfolio bins, and calculated 
the HML factor by constructing the portfolio that buy/long the 6th bin (with the highest interest rate 
differential) and sell/short the 1st bin (with the lowest interest rate differential). 
9 Some researchers approximate exchange rate volatilities as the main source of risks. 
10 Pricing factors are asset pricing risk factors.  
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and Panayotove (2013) reported that commodity price index can predict the quarterly level of 
carry trade return. By applying quantile regression, Cenedese, Sarno, and Tsiakas (2014) found 
that FX market variance can predict next period large carry trade losses.  
      Country specific risk factor studies follow mainly on the research of Campbell Harvey. 
By exploring the data of International Country Risk Guide (ICRG)’s political, financial, 
economic and composite risk indexes, Erb, Harvey, and Viskanta (1996) found that high risk 
score countries (lower risk) have larger equity market beta and lower stock prices. Bekaert, 
Harvey, Lundblad, and Siegel (2014) constructed a novel political risk spread (PRS) and 
showed that reduction of political risk spread is associated with increasing in foreign direct 
investment (FDI) activities. In this paper, I study the relationship between individual country 
carry trade and country-specific risk factors.  
     This paper is different from other research in many aspects by answering the questions 
which have not been discussed in the previous literatures: First, is emerging market carry trade 
portfolio different from the G-10 portfolio in return and risk profile? Second, is the low tail 
distribution of the carry trade portfolio return associated with the risk factors? Third, can the carry 
trade return be predicted by those risk factors? Fourth, can the country specific risk factors 
explain the difference for each country’s carry trade return? 
 
3. The Data 
     The criteria of country selection for emerging markets is based on HSBC’s Emerging 
Market Currency Guide 2012. The countries listed are ones that can provide investment services 
for investors. The details of the financial market and the central bank’s policy on businesses of 
international finance are also discussed. The end of each month spot exchange rate and short term 
interest rate data sets are collected from Bloomberg Terminal. The short term interest rate has a 
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maturity of one month or less which tends to be lower than long term interest rate. The carry trade 
strategy is rebalanced at the end of each month. 
    Our sample of data covers 43 countries and ranges from 1972:06 to 2014:12. It includes 10 
industrialized countries (G-10) with the best trading liquidities and 33 developing countries 
(Emerging Market). The symbols of currency for G-10 countries are: U.S. Dollar (USD), Euro 
(EUR), Australian Dollar (AUD), British Pound (GBP), Canadian Dollar (CAD), Japanese Yen 
(JPY), New Zealand Dollar (NZD), Norwegian Krone (SEK), and Swiss Franc (CHF). The 
symbols of currency for emerging market currencies are: Chinese Yuan (CNY), Indian Rupee 
(INR), Indonesian Rupiah (IDR), Israeli Shekel (ILS), Jordanian Dinar (JOD), Lebanese Pound 
(LBP), Kuwaiti Dinar (KWD), Malaysian Ringgit (MYR), Pakistani Rupee (PKR), Philippine 
Peso (PHP), Saudi Riyal (SAR), South Korean Won (KRW), Sri Lankan Rupee (LKR), Taiwan 
Dollar (TWD), Thai Baht (THB), UAE Dirham (AED), Vietnamese Dong (VND), Qatari Riyal 
(QAR), Argentine Peso (ARS), Brazilian Real (BRL), Chilean Peso (CLP), Colombian Peso 
(COP), Mexico Peso (MXN), Peruvian Neuvo Soles (PEN), Uruguayan Peso (UYU), Bahraini 
Dinar (BHD), Croatian Kuna (HRK), Czech Koruna (CZK), Egyptian Pound (EGP), Hungarian 
Forint (HUF), Kazakh Tenge (KZT), Polish Zloty (PLN), Romanian Leu (RON), Russian Ruble 
(RUB), South Africa Rand (ZAR), and Turkish Lira (TRY). 
    Bid-ask spread11 as the measure of transaction cost is not considered in this study, since the 
liquidity12 of exchange rate and interest rate are very good in those countries of study. Data sets 
of the risk factors will be introduced in the later sections.  
 
                                                 
11 The bid-ask spread for spot exchange rate for each country in our data are less than 0.01$, the transaction 
cost is very few and could be not taken account into the study. 
12 Liquidity has multiple definitions, bid ask spread is one of them from the perspective of microfinance. 
Liquidity also can be known as the market depth that how much money the market can implement without 
adjusting for higher cost. Although bid ask spread study in carry trade literatures are popular, still some of 
the researchers don’t consider them, such as Pojarliev (2007); Gilmore and Hayashi (2008); Daniel, 
Hodrick and Lu (2014). Bid-ask price data are available in Bloomberg for spot exchange rate and interest 
rate, but we don’t want to study it since it plays a minor role in this paper. 
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4. The Theory of Exchange Rate and Interest Rate 
4.1. Covered Interest Rate Parity (CIP) 
           In order to derive the main theory in our study, we firstly consider an arbitrage strategy 
which is based on covered interest rate parity (CIP). Suppose a risk free interest rate arbitrage is 
taken between U.S. and country j from period t  to period t+1, zero profit arbitrage makes a 




In this equation,  is the country j’s one period nominal short term interest rate which is 
denominated with local currency; , where N is the total number of carry trade 
target countries in our sample of study at time t;  is the one period short term interest rate in 
funding country;  is the spot exchange rate of country j with 
respect to U.S. dollar at time t;  is the t+1 delivery forward exchange rate13, this 
forward rate also can be interpreted as the expected future value of exchange rate at time t. We 
assume that at the end of period t, the investor borrows 1 unit of U.S. dollar at cost of  
and transfers it into country j’s currency in spot market at exchange rate and then invest 
them into the risk free short term bond14 at the interest rate  in that country. In order to 
cover the future cash flow, the investor enters a forward exchange rate contract at price  
and agreed to exchange back the amount of payoff  to U.S. dollar at time t+1. 
Thus, the equation holds exactly. 
                                                 
13 Forward markets can discover the future prices which is one of the most important role for financial 
market. Since, asset prices can learn the market information across time and predict future value of spot 
prices through trading activities.  
14 In real practice, the assumption of risk free is released, since there is no fixed income is completely risk 
free. Emerging markets carry trade are usually featured by holding long term bond and corporate bond or 
direct lending.  
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            Linearizing the CIP condition (1) in logarithm, we have 
. Since  and , the 
above equation implies , where  and , which are the 
logarithm of forward and spot exchange rate. Thus, interest rate differential can be decomposed 




We denote which is the expected exchange rate changes from t to t+1. 
>0 implies country j’s currency is depreciated during that period.   
 
4.2. Uncovered Interest Rate Parity (UIP) 
           Based on the CIP condition of equation (2), we derive the Uncovered Interest Rate Parity 
(UIP) condition based on the assumption that investors are risk neutral where 
, which means there is no risk premium on forward 
rate. In this condition, the expected change in nominal exchange rate of two countries is perfectly 
predicted by the interest rate differential of two countries: 
  (3) 
Which implies that high interest rate country’s exchange rate should depreciate while low interest 
rate country’s exchange rate should appreciate for each period, due to UIP arbitrage activities.  
 
5. Estimation 
5.1. An Introduction to Quantile Regression in Financial Economics 
Quantile regression was first introduced into economics by Koenker and Bassett 
(1978). This method has become popular in the research of financial economics for its 
advantages over the traditional methods. First, quantile regression does not assume strict 
11 
 
independent, identical, and normal distribution of the error term. Second, quantile regression is 
still robust when the data sets are not normally distributed, such as leptokurtosis and skewness, 
which are very common in financial time series data15. In this case, quantile regression gives a 
full picture of the dependent variables’ response to the change of independent variables (the 
change of value for each quantile of the dependent variable). Third, quantile regression is robust 
to outliers that can distort the estimation when using least square methods. It has often been 
found that the asset prices data contains outliers16, for example, in evidence from Greene (2007) 
and Wang (2012)17. Application of quantile regression in the research of financial economics can 
be found in the literature of Adrian and Brunnermeier (2011); Allen, Singh, and Powell (2009); 
Giglio, Kelly, and Pruitt (2013); Cenedese, Sarno, and Tsiakas (2014); Meligkotsidou, Vrontos, 
and Vrontos (2014). Suppose a time series linear regression has the form:  
 ,  (4) 
The ordinary least square (OLS) estimator is obtained by minimizing the squared error term of 




Instead, consider the quantile regression problem  
          (6) 




We set  which is the error term,  is the check 
function, and represent quantiles of the dependent variable’s distribution. A special 
                                                 
15 In this paper, we found that the carry trade portfolio returns have negative skewness and excess kurtosis. 
16 The abnormal returns featured by momentum and asset price crashes. 
17 Please read Wang, Yini. "Three essays on time series quantile regression." (2012). Department of 
Economics, Queen’s University Kingston, Ontario, Canada 
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case of quantile regression is the median regression when =0.5, the median. In this case, the 
quantile estimator is thus the least absolute deviations (LAD) estimator.  
 
5.2. On the Robustness of Quantile Regression on Time Series Data 
Time series data feature heteroscedasticity and autocorrelation (HAC). Both of the 
features will result in inconsistent estimation of the variance and covariance matrix of estimators, 
although estimators are consistent. One popular way to solve this problem in empirical research 
is to use the heteroscedasticity and autocorrelation (HAC) robust standard error. For OLS 
regression, researchers frequently applied Newey and West (1987)’s solution. However, for 
quantile regression, the condition is more complex, since the distribution of the variance and 
covariance matrix of the quantile regression coefficients are very complicated. Xiao (2012)18 
gives an example of HAC robustness quantile regression standard error based on the work of 
Andrews (2001)19. Following the ideas of Efron and Tibshirani (1993), in this paper, we use the 
stationary block bootstrapping 20  on quantile regression residuals to compute standard error 
which is shown to be robust to the autocorrelation of time series observations. 
 
5.3. Empirical Test of the UIP hypothesis 
To test the UIP hypothesis empirically, we modelled the interest rate and exchange rate 




                                                 
18 Please read Handbook of Statistics: Time Series Analysis: Methods and Applications, edited by T. Subba 
Rao, S Subba Rao, C.R. Rao, 2012. Zhijie Xiao, “Time Series Quantile Regressions”, page 214.  He states 
that it is “probably” the right solution, thus more works are suggested.  
19Please read Andrews, Donald WK. "Heteroskedasticity and autocorrelation consistent covariance matrix 
estimation." Econometrica: Journal of the Econometric Society (1991): 817-858. 
20 The stationary bootstrapping is based on the work of Politis and Romano (1994). The algorithm and 
derivation of the algorithm for quantile regression stationary block bootstrapping, please read the appendix 
of this paper.  
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Where , is the forecast error term which is independent to any 
variables in time t and . If the UIP condition holds, =1, then the exchange 
rate from period t to t+1 is perfectly predicted by the interest rate differential in time t. Previous 
researchers, Froot and Thaler (1990); Walsh (2004); Chinn (2006) found negative  for 
short term interest rate differential, but  for long term interest rate differential. By using 
quantile regression, we can look inside the relationship between the tail distribution of the 
exchange rate change and the interest rate differential of the two countries. Conditional on the 




where  is the th quantile exchange rate changes conditional on interest rate 
differential between country j and U.S.: (  while  and  are the coefficients of 
interest rate differential’s effect on the th quantile of exchange rates movement for each country 
j. The crash of exchange rates will be reflected in the rate of changes in higher quantile, the 
0.95th for example, since the quotation of exchange rate is the foreign currency value of U.S. 
dollar, the increase in value of  implies the depreciation of foreign currency’s exchange 
rate. In UIP test, I set {0.05, 0.25, 0.5, 0.75, 0.95} where  is the median estimate21. 
 is positive and significantly different from 0, then we can make inference that 
the crash of the country j’s exchange rate is correlated with its last period interest rate differential 
to U.S. dollars. ANOVA22 test of the equality of coefficients also have been given. We can see 
                                                 
21 I use the free open source software R to run quantile regression and the quantile regression package 
“quantreg” is used in this paper. In addition, package “sandwich” is used to estimate the Newey and West 
(1987) variance and covariance matrix in OLS regression. 
22  The one-way Analysis of Variance (ANOVA) is used to test the whether they are any significant 
difference between the means of three or more independent (unrelated groups). In the quantile regression 
coefficient, the null hypothesis is , significant F-statistics 
will reject the null hypothesis that all of the coefficients for quantile regression are equal. Rejection of the null 
hypothesis implies that the quantile regression is valuable in the test of UIP hypothesis.  
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from table 2 that the coefficients are significantly different from each quantile regression, since 
the F-statistics are larger than the critical level.  
 
5.4. Results of UIP Test: Is the Exchange Rate Related to the Short Term Interest Rate 
Differential? 
Table 2 reports the UIP test results for both OLS and quantile regression. Significant 
ANOVA test F-statistics imply that the quantile regression coefficients are different from each 
other. The patterns for developed countries and emerging markets are also different. For 
developed G-10 countries (Panel A), most of the UIP regressions have large negative 
coefficients, which implies that high interest rate currency is usually appreciated. However, the 
OLS UIP coefficients are not different from zero. Although the mean estimates of  have 
negative sign, the 0.95th quantile regression coefficient shows positive, large and 
great significances, which means high interest rate currency appreciated in average, but there is 
a low probability, 5%, that it has depreciated in a larger scale. The positive 0.95th quantile 
regression coefficients, but negative OLS coefficient, is consistent with the story that exchange 
rate “goes up by the stairs and down by the elevator.” High interest rate currencies easily 
crash, although they appreciated in average. For instance, in Panel A, we can see that Sweden 
Krone (SEK) appreciated by 1.25% on average when it carries 1% higher interest rate 
differential than U.S. dollar in previous month, but it could depreciate by more than 7.22% 
with the chance of 5% probability when it carries interest rate differential of 1%. We can see 
in the table that the phenomenon of large scale depreciation of exchange rate when it carries 
positive interest rate differential also happened in Pound Sterling (GBP), Norwegian Krone 
(NOK), and Canadian Dollar (CAD) from the 0.95th quantile regression.  
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For emerging economies (Panel B and C), the results are more significant and likely to 
fit the UIP regression model. The results are more favorable to t h e  UIP hypothesis 23 that 
most countries show positive signs for . But,  is much larger than other quantile 
coefficients. Some emerging market currencies show massive devaluation when they have 
higher interest rates, such as South Korean Won (KRW), Indian Rupee (INR), Malaysian 
Ringgit (MYR), Russian Rubble (RUB), Argentina Peso (ARS), and Chilean Peso (CLP).  Since 
 is always positive and significant, we can conclude that positive differential of 
interest rate is always correlated with massive depreciation of next period exchange rate24, no 
matter whether they are developed or developing countries. When interest rate differential goes 
higher, the 0.95th quantile coefficient becomes larger. Which means that when country j’s 
interest rate goes higher, its currency is more likely to depreciate in large scale with a low 
probability of 5%.  
       Quantile regression provided us a different view to look at the relationship 
between interest rate and exchange rate, which is how the past period interest rate 
differential can predict the next period exchange rate movement in different quantiles.  
 
6. Carry Trade and Profit Generating Processes 
6.1. Individual Countries Carry Trade 
Carry traders always take a positive carry, which means that they only buy high interest 
rate currency and sell low interest rate currency. When country j has higher interest rate compared 
with the U.S. dollar, they buy currency j and sell U.S. dollar. In the opposite, when the U.S. dollar 
interest rate goes higher than currency j, they sell currency j and buy U.S. dollar in order to carry 
                                                 
23 Croatian Kuna (HRK), Turkish Lira (TRY), South Africa Rand (ZAR) and Mexican Peso (MXN) 
have negative value of coefficients. For South Africa, a 1% higher interest rate differential in South 
African appreciated 4.21% ZAR/USD exchange rate. This effect is stronger at the 0.05th quantile, which 
means that extreme appreciation of ZAR/USD is associated with the positive interest rate differential. 
24 The UIP coefficient is much larger than 1. 
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positive interest rate differential of the two countries25. This is the game rule of carry trade in our 
individual countries carry trade, which is also the trading rule set by most of the carry trade 
literatures 26 . By quantifying this idea, we can compute the expected carry trade profit for 
individual country by the following equation:  
  (10) 
Where,  
 
The negative sign of UIP coefficients imply that  and 
, which means that the carry trade profit is actually higher than interest rate 
differential payment. In this case, we have an alternative way to test the UIP hypothesis which 
implies zero expected carry trade profit. If the carry trade profit is positive, then the UIP 
hypothesis is more likely to be violated, and vice versa. 
 
6.2. Profit Decomposition of Carry Trade 
Equation (10) actually has deconstructed the carry trade profit into two components:  
• component I: the return is collected from interest rate differential for country j carry, 
which is calculated by | . This component has been referred as the “carry” 
component which is proposed by Koijen, Moskowitz, Pedersen, and Vrugt 
(2015). 
                                                 
25 For instance, from 2004 to 2007, the US held higher interest rate than China. The one month libor rate 
for U.S. dollars is 5%, while the Chinese Yuan interbank rate is around 2%. Excluding the reality of capital 
control, the carry trade strategy in this period is to borrow money from China and lend them in U.S. dollar. 
However, at the end of 2007, the U.S. Federal Reserve Bank cut the Fed Fund target rate into 0-0.25% level 
at the end of 2008 due to financial crisis. However, China started to raise to as high as 8% during from 
2009, thus, the strategy is to borrow U.S. dollar and lending in Chinese Yuan. 
26 Same argument, please see Burnside (2012). 
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• component II: the return which is from the change of exchange rate for country j 
carry can be calculated by  implies that the exchange rate is risky 
and uncertain when carry trade takes place. Also, this component is described as the 
expected price “appreciation.” 
The deconstruction is insightful, since component II is an uncertain part of the next period carry 
trade return. By way of this decomposition, we can look at how big the scale of the exchange rate 
movement contributes to the carry trade returns. 
 
6.3. Profitability of Carry Trade in Each Country 
           Figure 9 and Table 3 reported the results of carry trade profit generating in each country 
(G-10 and Emerging Markets). We conclude that carry trade can produce impressively high 
profits. Panel A reported the results for G-10 countries. Swedish Krone ranks the top of the 
performance with an annual return of 6.74% and a Sharpe Ratio of 0.59. But most of the return is 
from component II: exchange rate favored the investor that when they bought Swedish Krone, it 
appreciated; when they sold it, it depreciated. All of the countries have positive return. An 
exception is Swiss Franc, which usually has a strong exchange rate, although Switzerland usually 
has very low interest rate. 
           Panel B reported the returns for emerging market economies. Uruguayan Peso brings the 
highest return of 25% annually with a Sharpe Ratio of 1.63 during 2000:05-2008:10. It carries a 
33% annual interest rate differential in this period, but the exchange rate depreciated 8% at the 
same time and left about 25% return for carry trade. Further, Turkish Lira, Brazilian Real, and 
Romanian Leu have impressive results in their sample of data. All of them generated above 10% 
return per year on average. Other countries have lower return in total, but can make profit by 
selecting a good time when the interest rate is high and exchange rate is in an appreciating 
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trend27. After profit deconstruction in section (6.2), we can conclude that although most of the 
emerging markets have high interest rates, their currencies are weak. When investors make 
positive profits, they are mainly from interest rate payment, since the depreciated target country 
exchange rate is not favorable. However, some countries have very weak currency value which 
makes the carry trade unprofitable. For example, Argentina carries an interest rate differential of 
about 10%, but the Peso had depreciated by 15% per year28 in our sample of study. Thus, carry in 
Argentina Peso cannot compensate the losses for Peso exchange rate devaluations.  
           Our results show that interest rate differential could play a key rule in selecting Currency 
pairs of investing in both G-10 and emerging markets. The profit of G-10 investing is mainly 
from currency appreciation (strong exchange rate), while the profit of investing in emerging 
markets is mainly from interest rate differential since their exchange rate performance is weak.  
 
7. Dynamic Rebalancing of Carry Trade Portfolios 
      Portfolio theory states that effective diversification of individual investment can help to 
increase return and decrease risks. By grouping individual countries, we construct four carry trade 
portfolios: Equal Weighted G-10, Equal Weighted Emerging Markets, Spread Weighted G-10, 
and Spread Weighted Emerging Markets. This paper compares the difference in performances 
between developed and developing countries, separated into G-10 and emerging market 
portfolios.  
 
7.1. Equal Weighted Carry Trade Portfolio 
Equal weighted (EW) carry trade rule is defined as allocating equal amounts of funding 
into individual country’s carry trade investment positions. The return of equal weighted carry 
trade in a G-10 country portfolio can be modeled by: 
                                                 
27 Forecast of exchange rate is unlikely, but the past observation of trend is trivial.  






Where  is the expected return of EW G-10 currency portfolio at time t+1;  is 
the weight of each country in the carry trade portfolio at time t;  is the subscript of the specific 
country;  is the number of counties at time t. Similarly, the expected emerging markets (EM) 




The only difference from the G-10 portfolio is the selection of the countries which are emerging 
economies.  
 
7.2. Spread Weighted Carry Trade Portfolio 
The spread weighted (SW) rule is used to adjust the portfolio positions at the end of each 
month by the weights of interest rate differentials. The rule of thumb is that if the interest rate 
differential between country j and the U.S. is widening, the carry trade investor should allocate 
more funds for that country, while if the interest rate differential is narrowing, the investor 







In the above equations, is the expected portfolio return for G-10 countries; 
is the expected portfolio return for emerging market (EM) countries; and 
 is the weight of spread weighted carry trade for each country at time t. The 
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portfolio is dynamically adjusted by the different value of at the end of the time t in each 
period for country j. 
 
7.3. Carry Trade Portfolio Performance 
In Table 4, we report the results of carry trade portfolio computation based on 
equations (11), (12), (13), and (14), from 1993:07 to 2014:12. The spread weighted rebalancing 
rule can improve the performance greatly in both G-10 and emerging market countries, as seen 
in Figure 3, which shows the differences between the cumulative return of portfolio before 
spread weighted adjustment and after spread weighted adjustment. A spread weighted (SW) 
emerging market portfolio obtains an annual return of 12.93% with Sharpe Ratio of 0.94, 
almost twice as large as S&P 500 index’s excess return and its Sharpe Ratio in the same 
period.  
This portfolio shows positive skewness and large excess kurtosis. It implies limited 
crash risk, but could have possibly large return variation in a future period, since negative 
skewness implies currency crash, while high excess kurtosis predicts large variations in future 
returns. EW G-10, SW G-10, and EW Emerging Market portfolios also produced comparable 
returns to the previous researcher29, who also showed similar features of statistical properties: 
moderate negative skewness and excess kurtosis, similar scale of return, standard deviation, 
and Sharpe Ratio. Shapiro Wilk tests tell us that all of the carry trade portfolio returns are not 
normally distributed. A quantile regression might be informative when conducting regression 
analysis on carry trade return.  
      The highest Sharpe Ratio for G-10 investing is Swedish Krone carry trade, at 0.59. 
However, Sharpe Ratio is improved to 0.69 in EW G-10 portfolio and 0.98 in SW G-10 
portfolio. Emerging market has similar Sharpe Ratios, 0.68 for EW and 0.94 for SW, which 
                                                 
29 Previous results include: Burnside (2012); Daniel, Hodrick and Lu (2014). 
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implies that carry trade investors probably have similar risk appetites, making investment in G-
10 countries and emerging markets similar in risk reward profiles. 
 
8. Risk Factors 
     If the carry trade portfolios are as profitable as the previous section shows, are they 
risky? What factors contributed to the excess return of the carry trade portfolios? Since high 
return should be related to high risks, I studied the risk factors of carry trade portfolio return by 
two stages regression: Stage I, linear factors regression; Stage II, predictive analysis of one 
month lag risk factors on carry trade, trying to identify which factors are leading indicators to 
carry trade performances. The predictive analysis in the Stage II is practically meaningful since 
if carry trade return can be predicted from the past information, we can reduce the losses by 
acting earlier based on previous information. In addition, quantile regression30 is employed to 
support the analysis of stage I and stage II analysis separately. The median and low tail 
distribution regression are studied. 
 
8.1. Stage I: Linear Factor Regression 
Linear factor model is popular in recent literature of carry trade pricing model. It is 
also the first step to examine risk factors and estimate market betas. This part is mostly similar 
to Daniel, Hodrick, and Lu (2014), who re-examined multiple risk factors-Fama French 3 
Factors, DOL, HML, Bond Yield Spread, and Downside Market Risk--in their linear factor 
model. The theory of linear factor regression is supported by the non-arbitrage argument that a 
stochastic discount factor  can explain all expected carry trade portfolio returns . 
                                                 
30 This part is similar to Meligkotsidou, Vrontos, and Vrontos (2014); Cenedese, Sarno, and Tsiakas 
(2014) who applied quantile regression in hedge fund risk factors and market variance risk factors on 
carry trade return distribution. 
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Since the carry trade is borrowing at time t, which means the carry trade does not need an 
investment, the “zero investment” representation of non-arbitrage argument is 
          (15) 
Thus, we have the expected carry trade portfolio return: 
                             (16) 
The carry trade can generate positive return if   is negatively correlated with carry trade 
return. The linear factor time series regression thereby has the following representation: 
           (17) 
In the equation above,  is the set of carry trade portfolios return at time t;  are risk 
factors which are assumed to be independent but correlated with carry trade returns; m is the 
number of risk factors. The coefficients …, are risk loadings that can help to explain the 
risk exposure of carry trade on those risk factors, which means how big the carry trade portfolio 
covariates with them. The disturbance  is assumed to be independently distributed. 
In this paper, we examine the recent Fama French 5 factors return on carry trades, which is 
proposed by the recent research of Fama and French (2014): 
                
(18) 
where  is the excess return of U.S. equity index (S&P 500 index minus 3m T-bill);  
is the return of small capitalized firm minus big capitalized firm;  is the return of high 
book to market ratio firm minus low book to market ratio firm;  refers to the return on 
robust operating profitability portfolio minus weak profitability portfolio; and refers to the 
return on conservative investment portfolio minus aggressive investment portfolio.  
In addition to equity market risk, I study the possible macroeconomic risk factors that 
can impact the carry trade return. We assume that investors are sensitive to those factors and it 
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thereby can predict carry trade return in a more reasonable way. We divide those factors from 
the perspective of funding country and target countries.  
     We have the following funding country (the U.S. in this paper) macroeconomic risk 
factors: 
 “Volatility of Stock Market in U.S.” VIX index is traded in CBOE based on the next 30-
day S&P 500 index volatilities. VIX index is the main measure of market sentiment and 
investor’s risk appetite and is also called the “fear index.” A higher VIX value means 
higher future volatilities and more investor’s risk aversion of future economic 
uncertainties. Usually, spiking VIX index is accompanied with financial crisis. In this 
condition, a carry trader should unwind the emerging market position, reduce risky 
assets, and buy U.S. dollar as a protection of asset devaluation. Thus, carry trade return 
should be negatively correlated with the positive VIX index changes. Data sets are drawn 
from Bloomberg. We transform the VIX prices into log differences which are the 
approximate percentage returns for a monthly time period.  
 “Flight to Liquidity.” We use TED spread (U.S. dollar Libor rate minus 3m T-bill Rate) 
to monitor the liquidity condition of the funding country. Since carry trade uses 
borrowed money, the financing cost of funding currency should be negatively correlated 
with carry trade activities. During the period of liquidity spiral, TED spread is widening, 
and carry trade in emerging market should be decreased in quantity and capitals are 
flowing out from those markets. Data sets are available from FRED. Changes of TED 
spread have been transformed into basis point in this paper.  
 “Corporate Credit Spread.” CSI BBB corporate bond index (U.S. BBB/Baa Corporate 
Bond Yield minus 10 years Treasury Yield) is used to measure the corporate credit 
condition in the U.S.. Higher value of BBB index means a worse credit condition of the 
corporate bond market. It is expected to be negatively correlated with carry trade return 
since worsening corporate credit could be caused by economic crisis and lead to market 
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risk aversion and higher future financing cost for firms and for carry trade investors. 
Data source is the Bloomberg. Yield spread changes are measured in basis points per 
year. 
In addition, we exam the following emerging market risk indexes: 
 “Commodity Prices.” I use a Bloomberg Commodities Index (BCOM) to approximate 
the price changes of a basket of commodities. The index is made by a basket of 
commodities prices with different weights: Energy (31.19%), Grains (22.98%), Precious 
Metal (16.18%), Industrial Metals (16.65%), Soft Commodity (7.72%), and Livestock 
(5.27%). Since emerging markets are mainly commodities exporters, it is reasonable to 
expect that the raising commodities price will benefit the income of emerging markets 
and thereby help to support their exchange rate. Previous researchers 31  found that 
commodity price index can predict carry trade return in a quarterly frequency. We will 
examine the monthly frequency in this paper.  
 “Emerging Market Equity Return.” Booming emerging market equities could attract 
outside investing in their equities market and probably cause exchange rate appreciation, 
while bear equity market plays an opposite role. In addition, bull market usually 
forecasts a future economic recovery and higher growth rate, thus, we predict that 
emerging market equities return should be positively correlated with carry trade return. 
As a leading indicator of future economic outcome 32 , rising equities are positive 
indication of future economic performances or even higher interest rate. In this paper, I 
use MSCI emerging market equity index 33  as a measure of overall performance of 
emerging market equity prices.  
                                                 
31 See Bakshi and Panayotov (2013) 
32 Stock prices are a leading indicator of future economic performances, real output, see Bernanke and 
Kuttner (2004); Dwyer and Robotti (2004).  
33 The MSCI Emerging Markets Index captures large and midcap representation across 23 Emerging 
Markets (EM) countries. With 834 constituents, the index covers approximately 85% of the free float-
25 
 
 “Emerging Market Bond Yield.” JP Morgan Emerging Market Bond index is employed 
in this study. It measures the return of fixed income securities in emerging markets. 
Similar to equities, higher yield of bond index should predict better performance of carry 
trade. 
 “Emerging Market Currency Return.” A direct way to gauge the return by pure 
emerging market exchange rate. We predict that carry trade return in emerging markets 
is highly correlated with the performances of this exchange rate index.  
      The data sets of the above emerging market indicators34 are collected from Bloomberg. 
Since some indexes have an irregular time length, and considering multi-collinearity problem, 
we prefer a single factor regression which is modeled by: 
                    (19) 
Where  and  is the measure of macroeconomic risk factors which 
are listed above, and  is the coefficients.  
 
8.2. Stage II: Predictive Regression of Risk Factors 
Predictive analysis is informative and very valuable in real practice. Once we know the 
risk factors which are correlated with the carry trade return in the same period by stage I 
regression, we want to know how those risk factors can predict the future performance of the 
carry trade. We model last month’s risk factors on predicting this month’s carry trade return as:  
   (20) 
           (21) 
                                                                                                                                                 
adjusted market capitalization in each country. For more information, please read: 
https://www.msci.com/resources/factsheets/index_fact_sheet/msci-emerging-markets-index-usd-net.pdf 
34 For details of the data, please read table 5 in appendix. 
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Where   is the disturbances which are independent to any variables in time t-1. This 
regression can help to identify leading risk indicators and prevent further losses of carry trade 
portfolio when the risk event happens before portfolio rebalancing. 
 
8.3. Quantile Regression, Median and Tail Risk Factors 
 Quantile regression of linear risk factors is used by Meligkotsidou, Vrontos, and 
Vrontos (2014), who studied a number of risk factors and their impacts on the conditional 
distribution of hedge fund returns. Predictive quantile regression can be found in the research of 
Cenedese, Sarno, and Tsiakas (2014), who found that the variance of exchange rate market can 
predict next period low tail carry trade return (large losses). In addition, Giglio, Kelly, and Pruitt 
(2013) used the quantile principal component analysis and predictive regression to find multiple 
macroeconmic risk factors that have predictive power on future macroeconomic shocks. 
To transform the linear time series factors model into a conditional quantile model, we 
have the following model (with and without lags):  
         (22) 
         (23) 
Where  is the changes of the th quantile of carry trade portfolio return conditional on 
changes in risk factors that 35  , are coefficients of 
quantile regression for linear factors model;  are the risk factors in the 
last periods; and are coefficients of quantile regression for predictive 
analysis. Thus, quantile regression of the Fama French 5 factors has the following form:  
                                                 
35 Adarian and Brunnermeir (2007) argued that the th quantile is also the th Value-at-Risk conditional 
on risk factors, since:  
                        )            
Here,  is the inverse cumulative density function (CDF) of carry trade return conditional on risk 
factors. The descriptions are direct, how the change of risk factors can shift the value of the th quantile of 




                (24) 
 The macroeconomic risk factors’ quantile regression (with and without lags) can be modeled 
by: 
   (25) 
     (26) 
 is the quantile regression coefficient for linear factor model and  is the 
quantile regression coefficient for predictive regression model. In this paper, we set 
. The model can estimate the tail and the median value’s response to the change 
of risk factors. For tail distribution, the 1% change of risk factor predicts the low tail carry trade 
return changes by the coefficient  with probability of 5%, which also can be 
described as the tail distribution’s change in response to risk events. The one period lag 
predictive quantile regression can be seen as how changes of the risk factors in last month can 
have impact on the performance of carry trade in this month’s median and low tail value.  
 
8.4. Results and Discussion 
8.4.1. Are the Carry Trade Exposed to U.S. Equity Market Risks?  
Table 6 (Panel A and Panel B) presents the result of Fama French 5 factors on each 
carry trade portfolio. Unlike Burnside (2011) and Daniel, Hodrick, and Lu (2014), we find that 
 factors are highly significantly related to carry trade return across four portfolios. We 
propose U.S. equity market risk factors on carry trade return, in which 8% of the carry trade 
return for G-10 portfolio (EW and SW) can be explained by  factor and 16% of the carry 
trade return for Emerging Market (EW and SW) can be explained by this factor. Emerging 
Market portfolios return fit better than G-10 portfolios (higher ) and presented a bigger scale 
of coefficients and higher correlation with the classic 3 factors-- --all of 
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them correlated to the carry trade return fluctuations in emerging market, but not G-10 
portfolios.  
             For the tail risk exposure, 31.5% of the 0.05th quantile of SW emerging market carry 
trade distribution can be explained by  factor variation; while 22.7% of the 0.05th quantile 
of EW emerging market can be explained by  factor. We can conclude that carry trade 
losses are significantly related to U.S. equity market turmoil, while a soaring U.S. market is 
also accompanied by higher carry trade return. By adding the predictive analysis in Panel C on 
SW Emerging Market portfolio, we can conclude that the OP factor (Operating Profitability) 
can predict next month’s carry trade return in Emerging Market.  
 
8.4.2. Is the Carry Trade Exposed to Macroeconomic Risks? 
Table 7 (Panel A and Panel B) presents the results of macroeconomic risk factors 
which are defined in section 7.1. I find that Volatility, Liquidity, and Corporate Credit Risk 
factors in the U.S. are negatively associated with carry trade return for all portfolios with great 
statistical significance. 1% or 100 basis points increase in BBB credit spread can predict 1.3% 
mean carry trade losses for G-10 portfolio, both in equal weighted and spread weighted 
portfolio. It can predict 2.4% mean losses for EW portfolio, and 3% losses for SW portfolio 
return. The 0.05th quantile tail distributions also responds to those domestic risk factors, but 
they are not such large differences when compared with the mean and median estimation. 
Corporate Credit Risk factor has higher (61% for SW G-10 portfolio) in OLS and quantile 
regression than the other two factors. 
For emerging market macroeconomic risk factors, all of the emerging market factors--
Commodities, Emerging Market Equity, Emerging Market Bond Yield, Emerging Market 
Currency Index--have significant power in explaining carry trade portfolio return. Currency 
Index can explain about 80% variation on average for Spread Weighted portfolio return in 
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mean and median, but 98% variation in the 0.05th quantile. For SW emerging market return in 
Panel B, Bond index can explain about 30% variation in mean and median, and 50% in the 
0.05th quantile. Equities can explain about 18% variation on mean, 15% in median and 20% in 
the 0.05th quantile. Commodities can explain 13% in mean, 10% in median, and 22% in the 
0.05th quantile. Although the coefficients of beta are smaller, Equal Weighted Emerging 
market portfolios also covariate with those risk factors in Panel A.  
 
8.4.3. Are the Carry Trade Profits Predictable by Past Information? 
      In quantile regression, the answer is also “yes.” In our sample of study, for G-10 
countries, last month liquidity worsening is significantly related to this month’s carry trade loss 
in mean, median, and the 0.05th quantile. Bloomberg commodity prices index and MSCI 
emerging market equity index in the last month have predictive power on carry trade portfolio 
performances in this month for emerging market portfolios. Panel B reports that a 10% falling 
of commodities price or equity price in last month can cause more than 2.43% losses of 
emerging market carry trade with probability of 5% in this month, as the 0.05 th quantile 
regression shows for SW Emerging Market portfolio. A 10% falling of emerging market 
equities price is associated with a decrease in the carry trade return by 2.24% in low tail 
distribution. A 1% or 100 basis points increase in BBB credit spread can predict 6.8% losses of 
carry trade in the 0.05th quantile.  
 
9. Country Specific Risks and Carry Trade Return 
9.1. Definition of Country Specific Risks 
  Country risk is understood as the risks associated with investing in a foreign country 
that may adversely impact the business profits or the value of assets in that country. Previous 
research shows that emerging market investing is exposed to several country-specific risks. By 
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exploring the data of International Country Risk Guide (ICRG), Erb, Harvey, and Viskanta 
(1996) found that high fundamental attributes, such as book-to-price ratios in equity markets, 
are negatively correlated with the country risk measures, which implies that low risk country’s 
equities are undervalued36. Bekaert, Harvey, Lundblad, and Siegel (2014) extracted a political 
risk spread (PRS) from sovereign spread and showed that one percent point reduction in the 
political risk spread is associated with a 12% increase in net inflow of foreign direct 
investment (FDI). This paper is trying to link the relationship between country-specific risks 
and that country’s carry trade return.  
 
9.2. Measuring Country Risks 
In this paper, I use Bloomberg’s country risk assessment (BCRA) data sets, which 
define a risk score into three parts--Financial Risk, Economic Risk, and Political Risk--each with 
a score ranging from 0 to 100. A higher score means better Financial, Economic and Political 
condition and lower risks. Financial Risk measure includes Credit and Interest Rate Risk, Equity 
and Banking Sector Risk, Foreign Exchange Risk. Economic Risk includes GDP per capita, 
Sovereign and Fiscal Risk, External Balance and Foreign Exposure. Political Risk measured 
Government Risks and Business Environment Risks. This panel data spans from 2010:Q4 to 
2014:Q4 and cover 29 emerging market economies. 
Table 9 summarized those data. The country bringing the highest cumulative carry trade 
return, Brazil, is characterized by lower score of financial risk and political risk (higher financial 
and political risk), but higher score of economic risk (lower economic risk). The countries with 
high score (low risk) for all risk ratings usually have low return of carry trade, such as Saudi 
Arabia, Thailand, Israel, Malaysia, and Mexico.  
 
                                                 
36 It is unfavorable as they stated that the low risk country should have better performances in equity 
market. They also find that low risk countries have higher equity market  compares with a world equity 
market index.   
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9.3. Carry Trade Return and Country Risk Scores 
In order to identify the correlation of country risk condition and carry trade return, we 
construct three regression frameworks. First, we run the pooled time series cross sectional 
regression where the independent variables are the series of financial, economic, and political 
risk scores for all countries, while the dependent variable is the quarterly carry trade return for 
each country in the same period across 17 quarterly time periods. We run the pooled regression 
in the following form: 
                            (27) 
Where is the disturbance for different time and country which is assumed to be 
independent to other explainable variables;  is each country’s quarterly return37, which has 
been calculated and presented in table 4 (results of section 5);  is the quarterly time 
index;  is the number of countries in the sample of study;  is the logarithm 
score of financial risks in time t for country j;  is the log score of economic 
risks;  is the log score of political risks; and  are the pooled regression 
estimates. Since we do not assume differences in time and countries, those coefficients are the 
same for each country. The pooled regression measures the percentage change of risk scores and 
their connections to the carry trade return for all emerging market countries.  
The pooled regression measures the overall effects, while it ignores the possible country 
varying and the time varying risk preferences or premium. Thus, a country cross sectional 
analysis in all time periods and time series analysis for each country is proposed. For cross 
sectional analysis, we regress the mean score of risks on the cumulative return of the all 17 
quarters for each individual country:  
                                                 
37 Cumulative return of the last three months. We have the definition of quarters return by Q1: January to 
March cumulative return; Q2: April to June; Q3: July to September; Q4: October to the end of December 
cumulative return for the last three months.  
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  (28) 
Where  is the disturbance of different country;  is the cumulative 
return for each country from 2010:Q4 to 2014:Q4;  is the mean score of 
financial risks in this time period; is the mean score of economic risks; 
 is the mean score of political risks; and  are coefficients of 
cross sectional regression.  
           In addition, time series regression on each country’s carry trade return has been studied 
and it has the following form:  
  (29) 
Where  is the disturbance for different time periods and countries; is the return 
of carry trade in country j at time period t (quarterly data); and  are estimates 
for each country j’s carry trade return and its relationship to country specific risks. 
 
9.4. Discussion: Is the Emerging Market Carry Trade Exposed to Country-Specific 
Risks? 
     Table 10 (Panel A and B) reports the results of pooled analysis and cross sectional 
regression. Table 11 reports the time series regression results. In contrast to the research of 
Erb, Harvey, and Viskanta (1996), where equity prices are undervalued in low risk country, we 
find that the carry trade return is negatively correlated to risk scores, where improvement in 
financial, economic, and political condition (positive change of log risk scores) predicts lower 
return of carry trade in that country. Specifically, in the pooled regression part (Panel A), 1% 
improvement in financial risk score can decrease carry trade return by 0.49%; while 1 % 
improvement of economic and political risk score can cause carry trade return to lower by 
0.43% and 0.49% respectively. In the cross section part (Panel B), increases in 1 % mean score 
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of financial risk can decrease a cumulative return of carry trade for 23.4% during the last 17 
quarters; increases in 1% mean score economic risks and political risks can decrease 
cumulative return of carry trade by 10.82% and 4.93% respectively. Financial risk effect is in 
bigger scale than the other two risk factors. In Table 11, Pakistan presents a significant 
negative relationship between carry trade and political risk scores, but a significant positive 
relationship between carry trade and economic scores. It means that better condition of 
economic development can generate positive return, but high political risk can reward carry 
trade investment. However, in Turkey, the conditions for economic risks are different, so high 
economic risks predict high return, but political risks are negatively correlated. For other 
countries, the effect is mixed. We can observe that better political condition is usually 
correlated to decreased carry trade return. Financial risks and economic risks effect is hard to 
identify. Since targeting on country of investment is important for carry trade, we suggest more 
research should be conducted in this area. 
 
10. Conclusion 
              This paper finds that one month’s interest rate differential can predict the tail 
distribution of next period exchange rate movement both in developed G-10 and developing 
emerging markets, which implies that high interest rate currencies easily crash, which is a 
novel result in currency market. Emerging market data’s results favor the UIP hypothesis, 
where high interest rate currency depreciates most of the time. G-10 data’s results are close to 
a story of risk premium where high interest rate currency usually appreciate. Since emerging 
markets obtain very high interest rate, both of the places bring positive return on carry trade. 
G-10 country’s returns are mainly from exchange rate appreciation (developed and developing 
countries), but emerging market carry trade’s return are mainly from interest rate differential, 
since exchange rate plays a negative role. 
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              In agreement with the previous findings, carry trade returns feature large excess 
return, negative skewness, and excess kurtosis. A spread weighted emerging market carry 
portfolio generates almost twice the amount of return and Sharpe Ratio compared to S&P 500 
index’s excess return. Furthermore, this paper figured out that carry trade portfolios are 
exposed to multiple macroeconomic risks--equity market excess return, equity market 
volatility, liquidity, corporate bond credit spread in funding country—which have significant 
impact on all four carry trade portfolio return, while global commodities price, emerging 
market equity return, bond yield and currency index are also covariate with carry trade return 
in emerging market. Notably, emerging market equity return and commodities price changes 
have predictive power on next month’s carry trade portfolio performances. TED spread can 
forecast one month later carry trade returns in G-10 countries, but not in emerging markets. By 
using quantile regression, we have identified that the risk factors which are demonstrated to be 
significant in linear factors model can magnify the effect at the lower quantile of carry trade 
portfolio return, which means risk factors are also the downside factors. Finally, better 
financial, economic, and political conditions are negatively correlated to carry trade return in 
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A. Proof of the Stationary Block Bootstrapping on Quantile Regression 
        Suppose a linear time series regression model:  
 
 
        We assume that  is dependent where 0,   is the iid white noise 
and   The quantile regression version of the time series linear regression can be written as:  
 
 
         We first run quantile regression and get the estimates of coefficient: . Then, the error term 
in the quantile regression fit can be calculated as: 
        
        We assume the error term is serially correlated within lag L, which means 
) . In this paper, we use stationary block bootstrapping which is 
introduced by Politis and Romano (1994) with mean block length of b to resample the residual  and 
get B vectors of bootstrapped residuals: 
 
            
where l1+l2+…+ln=T which is the length of residuals or the number of observations. Once we have 
bootstrapped residuals, we therefore can compute the bootstrapped dependent variables, 
 
Regress  on  individually through 1 to B times, we have the bootstrapped coefficients of estimates: 
 
The standard deviation of  and  approximates standard error of 
the quantile regression coefficients  as B  Efron38  suggested that B=200 times of 
bootstrapping which is enough to approximate the true standard deviation, but more is better. In my 




                                                 
38 Please read Efron and Tibshirani (1993) for more application of the bootstrap techniques.  
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B. Tables and Graphs 
Table 1: Summary of the Data Sets of Exchange Rate and Interest Rate 
Spot Exchange Rate and Interest Rate (nominal) are tailored to the same length for each country in order to conduct 
empirical research. Interest rates are tradable short term securities, such as interbank lending, bank acceptance, bank 
bills, etc. We collect data sets from Bloomberg Terminal, which is popular for financial economics research. Interest 
rate maturity is less or equal to one month; it is more conservative to use short term rates since they are usually 
lower than long term rates. In addition, short term rate has better liquidity than the long term rate. Bid ask spread is 
not considered since because the short term rate and spot exchange rate markets are very liquid, the bid ask spread is 
very small. The price quotes are at the end of month. We have 10 developed countries with the most liquid spot 
exchange markets and 34 emerging markets, which are selected based on the criteria of HSBC Emerging Market 
Currency Guide 2012. Those emerging markets exchange rate (pegged and floated) are tradable under their 





Spot Exchange Rate & Interest Rate(monthly data) 
Number 
of Obs. 
Length: From xx 
to 2014:12 
Interest Rate Type 
(Quote, Maturity) 
G-10:    
EURO: EUR 193 1998:12- Ask 
Australian Dollar: AUD 362 1984:12- RBA O/N (Ask, Overnight) 
Canadian Dollar: CAD 277 1991:12- Bank Acceptance (Mid, 1 Month) 
Swiss Franc: CHF 302 1989:11- Libor (1 Month) 
New Zealand Dollar: NZD 231 1995:10- Bank Bills 
British Pound: GBP 302 1989:11- Ask 
Japanese Yuan: JPY 302 1989:11- Ask 
Norwegian Krone: NOK 210 1997:07- Nibor(1 month) 
Swedish Krone: SEK 200 1998:05- Overnight 
U.S. Dollar: USD 362 1984:12- Libor(1 month) 
Emerging Market: Asia    
Indian Rupee: INR 193 1998:12- Mibor(1 month) 
Kazakhstani Tenge: KZT 160 2001:09-  
Sri Lanka Rupee: LKR 115 2005:06- Slibor(mid,1 month) 
Pakistani Rupee: PKR 161 2001:08- Kibor fixing(bid, 1 month) 
Chinese Yuan: CNY 135 2003:10-  
South Korean Won: KRW 125 2004:08- Kribor (last price, 1 month) 
Malaysian Ringgit: MYR 217 1996:12- Deposit rate(last price, 1 month) 
Thai Baht: THB 152 2002:05- (last price) 
New Taiwan Dollar: TWD 192 1999:01- Repo 
Vietnamese Dong: VND 67 2009:06- Vnibor(bid,1 month interbank deposit) 
Philippine Peso: PHP 195 1998:10- PDSF(bid, 1 month) 
Europe, Africa and Middle East:    
Czech Republic Koruna: CZK 257 1993:08- Pribor (mid) 
Croatian Kuna: HRK 154 2002:03- Interbank rate 
Hungarian Forint: HUF 221 1996:08- Ask 
Polish Zloty: PLN 221 1996:08-  
Romanian Leu: RON 202 1998:03-  
Russian Ruble: RUB 172 2000:09-  
Turkish Lira: TRY 149 2002:08-  
Egyptian Pound: EGP 259 1993:06- Discount rate 
Israeli New Shepel: ILS 170 2000:11- Telbor 
Jordananian Dinar: JOD 201 1998:04- Mid price 
Kuwaiti Dinar: KWD 152 2002:05- Interbank rate (mid, 1 month) 
Bahraini Dinar: BHD 134 2003:11-  
Saudi Riyal: SAR 192 1999:01- Last price 
Qatari Dinar: QAR 131 2004:02- Deposit rate (last price) 
South African Rand: ZAR 191 1999:02-  
Latin America:    
Argentinian Peso: ARS 172 2000:09- Interbank loan rate(mid) 
Brazilian Real: BRL 246 1994:07- Selica Index(mid) 
Chilean Peso: CLP 161 2001:08- Chibnom Index(mid, daily mid day) 
Columbian Peso: COP 204 1998:01- Repo Rate(mid) 
Mexican Peso: MXN 182 1999:11-  
Peruvian Nuevo Sol: PEN 198 1998:07- Deposit Rate 
Uruguayan Peso: UYU 102 2000:05-2008:10  
39 
 
Table 2: Empirical Test of UIP Hypothesis 
This table presents the results of UIP regression. The linear Uncovered Interest Rate parity hypothesis is tested by . The objective is to 
estimate  and test the hypothesis that =1 if the UIP condition is held that the exchange rates from period t to t+1 is perfectly predicted by the interest rate differential 
in that period. The conditional quantile regression is estimated by: where  represents the quantile regression coefficient 
with . I also conduct the univariate analysis of variance (ANOVA) test of equality for all quantile coefficients, to test the null whether each 
quantile regression coefficients are equal to each other, F-statistics value is reported. The equality test can help us answer the question of whether the regression for each 
quantile is more informative than only regression one quantile of them. The length of UIP test is consistent with the data sets observation in table 1 that from xx date to 
2014:12. Thus, all of the countries returns are studied in a historic perspective with different time horizon. Panel A reports the results for G-10 currencies; Panel B and 
Panel C report the results for emerging market economies. Parenthesis presents Newey West (1987) heteroscedasticity and autocorrelation (HAC) robust standard 
error for OLS regression, while the residuals stationary block bootstrapping standard error with average block length of 10 months and B=2000 repeating are reported for 
quantile regression. Stationary block bootstrapping is suggested by Politis and Romano (1994). 
Panel A: UIP Test for G-10 Currencies 
    Test of equality 
Currency        F-Statistics 
Euro: EUR -1.70  -5.59 -4.16* -2.51 -1.04        5.31 0.83 
  (1.96)  (4.91) (2.09) (2.02) (2.76) (6.16)  
Australian Dollar: AUD -0.66  -0.74 -0.33        -1.95** -1.73* 6.33* 2.45** 
   (0.87)  (2.16) (1.07) (0.84) (0.83) (2.94)  
Canadian Dollar: CAD 0.15        2.38 -0.07 -0.97 -0.99    7.26** 2.57** 
   (1.00)  (4.40) (1.92) (1.40) (1.39) (2.57)  
Swiss Franc: CHF -1.16  -1.58    -3.00** -2.55** -1.69 2.68 0.90 
   (1.40)  (2.08) (0.99) (1.05) (1.50) (1.67)  
New Zealand  Dollar: NZD -0.28  6.50 -1.47 -1.58 -2.03 1.35 5.59*** 
  (1.90)  (3.95) (2.52) (2.08) (2.91) (5.63)  
British Pounds: GBP 0.52  -2.99*   -2.58**      0.08 0.47         10.54*** 2.75** 
  (1.84)  (1.72) (0.85) (0.81) (0.99) (3.02)  
Japanese Yen: JPY -0.93  2.94 -1.62 -1.70* -2.25* 0.17 0.80 
  (0.99)  (2.02) (1.54) (0.92) (1.05) (2.19)  
Norwegian Krone: NOK 0.04  0.61 -1.50 -0.32 -1.01        8.47*** 3.97*** 
  (1.72)  (2.30) (1.61) (1.07) (1.72) (2.48)  
Swedish Krone: SEK -1.26  0.96 -3.60** -1.49 -1.98 7.22* 4.52*** 
  (1.58)  (4.40) (1.46) (2.03) (2.05) (3.50)  







Panel B: UIP Test for Emerging Markets 
 





       Test of equality 
Currency           F-Statistics 
Indian Rupee: INR 1.75  -3.72*       -0.29   1.58***         3.55***      7.23*** 5.59*** 
 (0.92)  (2.23)      (0.86)  (0.51)  (1.00)        (2.08)  
Kazakhstani Tenge: KZT 2.24      2.09       0.64    0.27 0.15       -1.08                  0.46 
 (1.77)  (1.56) (0.65)   (0.31)    (0.27) (2.01)  
Sri Lanka  Rupee: LKR 0.08   -3.16*** -0.14    -0.00 0.56       1.63 2.38* 
 (0.50)  (0.84) (0.35)   (0.23)    (0.70) (2.23)  
Pakistani Rupee: PKR 0.05  -0.49 0.04    0.35* 0.90* 2.73*    3.91*** 
 (0.27)  (1.42) (0.19)     (0.17) (0.42) (1.26)  
Chinese Yuan: CNY 0.37  0.93 -0.02           0.10 0.22** 1.30** 1.73 
 (0.21)  (0.74) (0.42) (0.26) (0.09) (0.48)  
South Korean Won: KRW      2.72      -4.29 -1.71     -0.68       3.69       27.69***     29.21*** 
 (1.78)  (12.08) (2.45) (2.22) (3.99) (8.15)  
Malaysian Ringgit: MYR 1.41  -4.47 -1.33    0.00       1.76       10.81*  
 (0.92)  (3.03) (1.37) (0.15) (1.66) (6.43)  
Thai Baht: THB 1.83  1.67 -0.97      0.80 3.24** 5.47** 2.94* 
 (1.21)  (2.31) (1.21) (1.23) (2.05) (2.12)  
New Taiwan Dollar: TWD -0.53  0.59 -0.12 -1.81 -0.98 0.46 0.87 
 (0.85)  (2.05) (1.35) (0.68) (1.03) (2.74)  
Vietnamese Dong: VND 0.47  -0.74** 0.11     0.11 -0.07 3.98* 1.46 
 (0.37)  (0.30) (0.07) (0.07) (0.20) (1.76)  
Philippine Peso: PHP -0.04  0.58 0.30      0.38 -0.74 -1.49 1.14 
 (0.80)  (1.13) (1.14) (0.92) (1.22) (1.60)  
Czech Rep Koruna: CZK 0.78  -1.41 1.43      1.02 0.44 1.16 0.92 
 (0.69)  (1.91) (0.91) (0.81) (1.17) (2.71)  
Croatian Kuna: HRK -1.14  -2.30 -0.813       -1.17 -1.16 5.63 0.47 
 (0.68)  (1.91) (1.30) (1.03) (1.13) (3.33)  
Hungarian Forint: HUF 0.62  2.17 2.22*      0.68 -0.12 -2.29          2.58** 
 (0.58)  (2.23) (1.02) (1.07) (0.93) (3.37)  
Polish Zloty: PLN 0.84  2.79* 1.82**      0.60       0.41 -1.49       1.32 




Panel C: UIP test in Emerging Market(Continued) 
 OLS  Test of equality 
Currency        F-Statistics 
Romanian Leu: RON 0.58***  0.56*   0.76***    0.67***     0.40* 0.69***    2.29* 
   (0.12)   (0.30)    (0.15)     (0.10) (0.18)   (0.54)  
Russian Ruble: RUB 1.29***       -3.34***   0.87*    0.93*** 0.92* 6.80***    2.12* 
  (0.44)  (0.87)    (0.45)     (0.28) (0.52) (2.13)  
Turkish Lira: TRY   -0.66     -1.53**   -1.44***   -0.29      -0.42   0.34      4.77** 
   (0.31)   (0.48)    (0.32)     (0.30) (0.54)    (1.24)  
Egyptian Pound: EGP   0.76      0.91         0.28     0.16   0.82  1.89   1.58 
   (0.46)   (0.86)      (0.18) (0.16) (0.58)   (3.28)  
Israeli New Sheqel: ILS  0.20       1.62         -0.57      -0.20       1.07 -0.68   0.85 
   (1.08)  (2.38)     (1.50) (0.13) (1.55) (3.15)  
South African Rand: ZAR       -4.22**         -6.29***      -6.52** -2.39**      -1.34    -4.64                2.35* 
   (1.72)  (1.94)     (2.58) (1.57) (2.30)    (5.75)  
Argentinian Peso: ARS 5.04***    1.46***    0.81*** 1.62***       4.30***   8.59***                0.58 
   (1.29)  (0.16) (0.24) (0.06) (0.11) (0.47)  
Brazilian Real: BRL  -0.06       0.19      0.49       0.16 -0.46     -1.14   2.61* 
   (0.21)  (0.81) (0.39) (0.24) (0.41) (1.60)  
Chilean Peso: CLP 2.66       2.61       0.23 0.24 -0.14   9.19*** 0.87 
  (1.41)  (2.21) (2.25) (1.72) (1.92) (3.42)  
Columbian Peso: COP    0.82**       1.33      0.39      0.25        0.37 -0.15  0.95 
      (0.32)  (1.49) (0.69) (0.61) (0.88) (1.81)  
Mexican Peso: MXN -1.35    -2.84*** -1.69*       -1.42       -1.08      -0.81 0.07 
  (0.78)  (2.90) (1.04) (1.09) (1.49) (4.09)  
Peruvian Nuevo Sol: PEN       0.53*  0.11       0.45 0.32* 1.18** 1.79* 0.95 
  (0.25)  (1.26) (0.33) (0.26) (0.42) (1.03)  
Uruguayan Peso: UYU 0.32  0.04 0.13* 0.16***       0.25 1.74** 0.14 
  (0.25)  (0.29) (0.09) (0.10) (0.17) (0.68)  









Table 3: Annualized Carry Trade Return for Individual Country 
This table presents the carry trade return for each economy. The annualized mean return is calculated by the monthly rebalancing rule: 
. Mean return and Standard Deviation are annualized from the monthly data. Sharpe Ratio, Skewness, and Kurtosis are also 
calculated. Component I = which is the absolute value of interest rate differential, also referred as the “carry” component. Component II =  which 
is the component of currency “appreciation” component. In column 2, mean returns are sorted in order from the highest to the lowest. Panel A reported the results of carry 
trade return for each G-10 countries; Panel B reported the results of carry trade for each Emerging Market countries. The length of investment is consistent with the 
observation in table 1 which is from date xx to 2014:12. Thus, all of the returns are studied with different time horizon but from a historic perspective.  In panel B, I report 
the proportion of time that foreign target country has higher interest rate than U.S. and computed the return of S&P 500 index in the matching periods. The question is 
why I should trade in carry, but not buy and hold the S&P 500 index. The Last Column of Panel B reports the mean and Sharpe Ratio of holding S&P 500 index in the 
same time period.  
Panel A: Return to G-10 Countries 
Currency Mean Standard 
Deviation 




Sweden Krone: SEK 6.74 11.34 0.59 0.05 3.59     1.47 5.27 
Australian Dollar: AUD 5.37 12.07 0.45 -0.79 5.58     3.27 2.09 
Japanese Yen: JPY 4.42 10.78         0.41 -0.52 5.49     2.41 2.01 
Euro: EUR 3.36 10.39 0.09 -0.29 4.13     1.06          2.10 
British  Pound: GBP 2.64 9.33 0.28 0.92 6.58     1.76 0.88 
New Zealand  Dollar: NZD 2.23 12.83 0.17 0.44 4.71     2.81 -0.59 
Canadian Dollar: CAD 1.51 7.93 0.19 0.61 7.28     0.99 0.51 
Norwegian Krone: NOK 1.22 11.26 0.11 -0.50 4.10     2.03 -0.81 














Panel B: Return to Emerging Market Countries 













Uruguayan Peso: UYU  25.57 15.67 1.63 -1.11  11.21    33.34 -7.77 100 5.08(0.33) 
Turkish Lira: TRY  11.50 14.95 0.77 -0.78 6.76    14.41 -2.91 100 7.20(0.48) 
Brazilian Real: BRL     11.49 19.88 0.58 -3.33  30.78    16.70 -5.21 100 7.35(0.47) 
Romanian Leu: RON 10.46 12.01 0.87 -0.49 5.08    18.91 -8.45 99.50 5.55(0.35) 
Sri Lanka Rupee: LKR 7.29 4.62 1.58 -1.36  10.47    10.14 -2.84 100 5.36(0.33) 
Hungarian Forint: HUF 4.27 13.88 0.31 -1.05 6.82 6.99 -2.72         100 5.77(0.36) 
Egyptian Pound: EGP 4.23 4.87 0.87 -5.33  47.03 7.84 -3.60 100 7.64(0.50) 
Vietnamese Dong: VND 4.09 3.76 1.09 -3.24  17.83 7.42 -3.34 100 15.50(0.50) 
Czech Republic Koruna: CZK 3.99 12.01 0.33 -0.29  3.78 2.42 1.57 68.87 7.58(0.50) 
Peruvian Nuevo Sol: PEN 3.68 5.04 0.73 0.19 6.33 3.90 -0.22 87.88 5.11(0.33) 
Pakistani Rupee: PKR 3.55 4.62 0.77 0.38  11.14 6.89 -3.34 96.89 7.46(0.51) 
Jordan Dinar: JOD 3.54 0.75 4.71 0.54 8.69 3.56 -0.02 100 5.20(0.33) 
Indian Rupee: INR 2.82 7.37 0.38 -0.26 5.63 5.35 -2.53 100 4.11(0.26) 
Columbian  Peso: COP 2.79 11.93 0.23 -0.34 4.14 6.23 -3.43 100 5.15(0.33) 
Polish Zloty: PLN 2.58 13.71 0.19 -0.81 5.00 6.28 -3.69 90.50 5.77(0.36) 
Chinese Yuan: CNY 2.31 2.01 0.13 -0.41 5.02 2.70 -0.39 69.93 6.97(0.45) 
Croatian Kuna: HRK 2.23 10.88 0.22 -0.42 3.83 2.59 -0.37 88.96 7.76(0.50) 
South African Rand: ZAR 2.08 16.59 0.13 -0.53 3.71 6.05 -3.96 100 3.80(0.24) 
Mexican Peso: MXN 1.91 10.04 0.19 -1.31 8.88 4.79 -2.89 100 5.99(0.42) 
New Taiwan Dollar: TWD 0.66 4.77 0.14 -0.19 3.99 1.05 -0.39 32.29 4.11(0.26) 
Qatari Dinar: QAR 0.64 0.23 2.79 1.71 6.82 0.63 0.01 77.09 7.27(0.46) 
Kazakhstani Tenge: KZT 0.43 8.16 0.05 -6.08 50.56 2.91 -2.49 86.25 7.26(0.50) 
Thai Baht: THB 0.36 5.71 0.06 -0.30 3.24 1.23 -0.87 71.05 7.56(0.51) 
Bahraini Dinar: BHD 0.35 0.09 3.72 2.08 9.57 0.35 0.00 61.19 7.02(0.45) 
Saudi Riyal: SAR 0.32 0.41 0.79 2.85 74.65 0.32 0.01 76.56 4.11(0.26) 
Israeli New Shepel: ILS 0.28 2.46 0.11 -0.20     3.30 2.12 -1.84 92.35 7.33(0.51) 
Philippine Peso: PHP 0.17 6.79 0.02 -0.82 6.62 3.38 -3.21 92.82 4.75(0.30) 
South Korean Won: KRW -0.01 12.71   -0.00 -0.12 7.05 1.87 -1.87 78.40 7.56(0.51) 
Chilean Peso: CLP -0.09 12.10 -0.01 -1.21 7.96 2.31 -2.41 86.34 7.46(0.51) 
Kuwaiti Dinar: KWD -0.18 2.43 -0.07 -2.18 15.11 0.82 -0.99 32.29 7.13(0.50) 
Russian Ruble: RUB -0.82 11.84 -0.07 -2.52 13.99 5.83 -6.65 86.05 5.55(0.35) 
Malaysian Ringgit: MYR -1.35 8.72 -0.15 0.15 16.99 1.88 -3.23 68.66 6.13(0.39) 





















Table 4: Annualized Return for Carry Trade Portfolio 1993:07-2014:12 (%) 
This table reports the portfolio performance and their comparisons with benchmark measures: S&P 500 index return, 3m T-bills, and the previous researcher’s 
results. The portfolio return is calculated based on the rule of equal weighted and spread weighted which are classified further into the group of G-10 and 
Emerging Market Economies. The sample of carry trade portfolio in this paper started from 1993:07-2014:12. Also, the S&P 500 index return and 3 months T-bill 
yield has the same length. Craig Burnside (2011)’s sample ranges from 1976:02-2010:10; Daniel, Hodrickk, and Lu (2014)’s data are from 1976:02-2013:08. 
Shapiro Wilk statistics is used to test the normality of carry trade returns, small p-value means the rejection of the null hypothesis that the return is normally 
distributed. The data set of S&P 500 return and 3m T-bills are from Kenneth French’s Data Library; the carry trade portfolio performances are computed by spot 
exchange rate and short term interest rate which are collected from Bloomberg. Previous researchers’ results are available from their research papers. 
Portfolios Mean Standard 
Deviation 
Sharpe Ratio Skewness Kurtosis Autocorrelation(1) Shapiro Wilk 
P-value 
Equal Weighted G-10 2.87 4.11 0.69 -0.35 3.88 0.06 0.001 
Spread Weighted G-10 4.73 4.84 0.98 -0.83 6.00 0.18 0.000 
Equal Weighted Emerging Market 3.90 5.70 0.68 -0.39 5.02 0.00 0.000 
Spread Weighted Emerging Market 12.93 13.72 0.94 8.36 111.3 0.18 0.000 
        
Compare with Benchmarks:        
Excess Return of S&P 500 Index 7.64 15.24 0.50 -0.76 4.23      0.10 / 
3m Treasury Bill 2.68 2.17 1.24 0.04 1.42 0.98 / 
        
Compare with Previous Researcher:        
Craig Burnside-EW(2011) 4.58 5.10 0.90 -0.53 4.32 / / 
Craig Burnside-HML(2011) 5.97 9.50 0.63 -0.52 1.63 / / 
Daniel, Hodrick and Lu-EQ  G-10 (2014) 3.96 5.06 0.78 -0.49 2.01 0.08 / 

































Table 5: The Source of Risk Factors Data (Monthly) 
Panel A: Description of Data 
Name of Risk Factors Number of  
Observations 
Start Date 
-  2014:12 
The form of data set Source of Data Descriptions 
Fama French 5 Factors 2x3:      





S&P500 index return minus 3 m T-bill, the excess return of equity 
market in U.S.; The CAPM factor.  
 
SMB 258 1993:07- Change in Percent Small capitalization Minus Big capitalization (SMB) 
 
HML 258 1993:07- Change in Percent High growth firm Minus Low growth firm (HML) 
 
RMW 258 1993:07- Change in Percent Robust operating profitability portfolio Minus Weak profitability 
portfolio (RMW) 
 
CMA 258 1993:07- Change in Percent Conservative investment portfolio Minus Aggressive investment 
portfolio (CMA) 
 













Return of Volatility Index: CBOE volatility index, measure of 
market sentiment, investor fear gauge. Higher value implies higher 










Change in Basis Point 
FRED: Federal 
Reserve Bank of 
St. Louis 
Change of Liquidity Spread: Libor rate minus Treasury bill rate. 
Higher TED spread mean worse liquidity condition in U.S., and 
higher financing cost of carry trade (borrowing cost or opportunity 
cost). 
 





   
   Change in Basis Point 
Bloomberg: 
CSI BBB index 
 
Change of Credit Risk Spread: Credit condition indicator: 
BBB/Baa- Treasury 10 year spread. (Default Risk of Junk Bond) 
 














Return of emerging market stock market index (approximately 
Economic Growth Risk) 












Return of emerging market currency index (Exchange Rate Risk) 











Brady bond yield index for emerging market, US dollar 
denominated ( Interest rate and default risk of the whole economy) 
 










Return of Commodity Price Index includes Energy, Grain, Precious 
Metals, Industrial Metals, Soft and livestock. (Implication: 
Government Revenue from Export of commodities) 
51 
 
Panel B: Rules of Construction 5 Factors Portfolio 2x3 
In the table below, the Fama French 5 factors are constructed by the rule of 2x3, which means we split the portfolio into two 
size group: small size cap(S) and big size cap (B), firstly, by the median level. And then, sort the portfolio of stocks by B/M, 
OP and Inv by the 30th and 70th NYSE percentiles. In the B/M group, we have high(H), neutral (N), or Low(L) book to 
market ratio stocks; In the OP group, we have robust (R), neutral (N), and Weak (W) operating profitability(OP) group; In 
the Inv group, we have conservative (C), neutral (N), and aggressive (A) investment (Inv) group. Cap or Market 
Capitalization is measured by the price of equity times the quantity of the equity in that firm; B/M is the book to market ratio 
which is used to measure the value of the firm; OP is used to measure the operating profitability; Inv is used to measure the 
investment activity of the firm. The formulas to compute and construct the return of each risk factor portfolio have been 
listed below. For more details of portfolio construction, please see Fama and French, 2014.  39 
Risk Factors Rules of Construction, 2x3 
MKT Return of S&P 500 Index  minus the Yield of 3m Treasury bills 
SMB 
(Small minus Big) 
Sort on Size of Capitalization: Big(B) v.s. Small(S)  
Market Capitalization=Price of shares  Quantity of shares outstanding 
[(SH+SN+SL)/3 –(BH+BN+BL)/3]=  
[(SR+SN+SW)/3-(BR+BN+BW)/3]=  
[(SC+SN+SA)/3-(BC+BN+BA)/3]=  
SMB=( /3  
HML 
(High minus Low) 





RMW=(SR+BR)/2 - (SW+BW)/2 




CMA=(SC+BC)/2 - (SA+BA)/2 
Expected growth of book equity, Fama and French thought that growth of book equity is similar to 
the growth of assets 
 
Figure 6: Plot of Fama French 5 Factors except Market Portfolio Return 
 
                                                 



















Table 6: Traditional Equity Risk Exposure to Carry Trade 
This table reports the linear factor regression of traditional equity risks on four carry trade portfolios. The Fama French 5 
factors model has the form: 
 
is the carry trade portfolio return;  is the U.S. equity market excess return; denote the Small(capitalization) 
Minus Big;  denotes High(growth) Minus Low;  denote Robust(profitability) Minus Weak;  denote 
Conservative (investment) Minus Aggressive. The results are reported in the second and fifth column (Mean section) of the 
table. Standard errors are reported in the parenthesis;  and number of observations are reported in the bottom of the table. 
A quantile regression of 5 factors model can be written as:  
 
 is the th quantile of carry trade portfolio return conditional on the set of risk factors 
; the results of  are reported in the entire part of the table of Median 
and 0.05th quantile section. Standard Error in parenthesis is computed by bootstrap. The Pseudo  which is suggested 
by Koenker and Machado (1999) is used to measure the goodness of fit in quantile regression. Panel A presents the study of 
risk factors on Equal Weighted Portfolios; Panel B presents the results of Spread Weighted Portfolios.  
Panel A: Equal Weighted Portfolio 
 
Risk Factors 
Equal Weighted G-10,   Equal Weighted Emerging Markets,  
Mean Median 0.05th Quantile Mean Median 0.05th Quantile 
 0.16** 0.155 -1.677***  0.257*** 0.322*** -1.75*** 
 (0.007) (0.115) (0.248)  (0.08) (0.075) (0.465) 
 0.08*** 0.08** 0.106*  0.162*** 0.118*** 0.227*** 
 (0.019) (0.034) (0.052)  (0.02) (0.025) (0.067) 
 -0.007 0.008 -0.128  0.056** 0.057 0.04 
 (0.026) (0.033) (0.095)  (0.027) (0.033) (0.08) 
 0.082 0.08* 0.037  0.083** 0.082* 0.026 
 (-0.034) (0.042) (0.11)  (0.036) (0.039) (0.103) 
 -0.004 0.025 -0.157  0.019 -0.021 -0.02 
 (0.037) (0.059) (0.119)  (0.04) (0.046) (0.099) 
 0.040 0.005 0.037  -0.006 -0.058 0.24 
 (0.047) (0.052) (0.174)  (0.05) (0.058) (0.239) 
 0.120 0.046 0.074  0.274 0.124 0.257 
Number of 
Obs. 
258 258 258  258 258 258 


















Panel B: Spread Weighted Portfolio 
 
Risk Factors 
Spread Weighted G-10,   Spread Weighted Emerging Markets,  
Mean Median 0.05th Quantile Mean Median 0.05th Quantile 
 0.23** 0.23** -2.383***  0.908*** 0.819*** -2.454*** 
 (0.107) (0.107) (0.35)  (0.257) (0.112) (0.556) 
 0.088*** 0.088*** 0.096  0.18*** 0.135*** 0.315*** 
 (0.027) (0.027) (0.096)  (0.066) (0.029) (0.072) 
 0.021 0.021 0.013  0.202** 0.084** 0.123 
 (0.036) (0.036) (0.129)  (0.087) (0.033) (0.122) 
 0.075 0.075 0.154  0.168 0.085 0.021 
 (-0.048) (0.048) (0.184)  (0.115) (0.07) (0.157) 
 -0.008 -0.008 -0.266  -0.012 0.016 -0.116 
 (0.053) (0.043) (0.167)  (0.127) (0.069) (0.187) 
 0.069 0.069 0.019  -0.065 -0.004 0.366 
 (0.067) (0.067) (0.25)  (0.16) (0.096) (0.42) 
 
0.075 0.045 0.089  0.08 0.075 0.224 
Number of 
Obs. 
258 258 258  258 258 258 




Panel C: Predictive Analysis of Traditional Equity Risk Factors 
This table reports the results of predictive analysis of Fama French 5 factors regression: 
 
 
I only report the Spread Weighted Emerging Markets Portfolio’s response, since other three portfolios have the similar 
pattern of return, while, this portfolio is the carry trade portfolio we want to know in real practice analysis. The parenthesis 
reports the standard error, and the Pseudo  is reported for the median and the 0.05th quantile regression. We can see that 
Operating Profit in the firm of U.S. is negatively correlated with carry trade return. If the operating profit for the U.S. firm is 
higher in the last month, then this month’s carry trade return in emerging market will be lower.  
 
Risk Factors 
Spread Weighted Emerging Markets,  
Mean Median 0.05th Quantile 
 1.241*** 0.917*** -2.929*** 
 (0.252) (0.115) (0.540) 
 0.019 -0.020 -0.013 
 (0.067) (0.036) (0.122) 
 -0.094 0.017 -0.266 
 (0.089) (0.043) (0.131) 
 0.176 0.009 0.404 
 (0.118) (0.090) (0.228) 
 -0.349*** -0.099 -0.822*** 
 (0.130) (0.074) (0.219) 
 -0.211 0.007 -0.233 
 (0.163) (0.121) (0.343) 
 0.045 0.008 0.153 
Number of 
Obs. 
258 258 258 




Table 7: Macroeconomic Risk Exposure to Carry Trade 
This table reports the result of macroeconomic risk factors impact on carry trade returns. Estimations are based on linear factors model, factors model with 1 month lags, and quantile 
regression for each of them. In Panel A and B, we first use OLS linear factor model to estimate the mean effect: . Where  is the return of carry trade 
portfolios;  is the risk factors. In Panel C and D, we also studied the predictive effect of risk factors to carry trade portfolio by using: . 
The results are reported in the second and fourth column(Mean) of the table. Standard errors are reported in the parenthesis and multiple  are reported in the bottom of the table. A quantile 
regression coefficient is estimated by  for factors; a predictive regression is written as: . The 
results of  are reported in the entire part of the table for Median and 0.05th quantile estimation. The Pseudo  which is suggested by Koenker and Machado (1999) 
which is used to measure the goodness of fit in quantile regression. [xx; xx] represents the  for the 0.5th (median) and 0.05th quantile estimation. Parenthesis presents robust standard error 
for OLS regression, while the residuals stationary block bootstrapping standard error with average block length of 10 months and B=2000 repeating are reported for quantile regression. 
Stationary block bootstrapping is suggested by Politis and Romano (1994). 





 Equal Weighted G-10 Portfolio,   Equal Weighted Emerging Market,  
Mean Median 0.05th Quantile  Mean Median 0.05
th Quantile  
 258 -0.015*** -0.013** -0.02 0.052[0.029; 0.034]  -0.029*** -0.016*** -0.061*** 0.138[0.038; 0.173] 
  (0.004) (0.005) (0.016)   (0.005) (0.005) (0.017)  
 258 -0.005 -0.001 -0.003 0.008[0.000; 0.000]  -0.007* -0.007 -0.007 0.012[0.009; 0.016] 
  (0.003) (0.007) (0.006)   (0.003) (0.004) (0.014)  
 147 -0.013*** -0.012** -0.022 0.057[0.441; 0.454]  -0.024*** -0.018 -0.036* 0.139[0.449; 0.479] 
  (0.004) (0.005) (0.012)   (0.139) (0.01) (0.017)  
 258 0.058*** 0.069*** 0.063 0.048[0.032; 0.033]  0.125*** 0.074** 0.175*** 0.162[0.04; 0.266] 
  (0.016) (0.019) (0.046)   (0.018) (0.027) (0.032)  
 258      0.114*** 0.088*** 0.158*** 0.324[0.136; 0.345] 
       (0.01) (0.017) (0.031)  
 205      0.208*** 0.231*** 0.398*** 0.307[0.351; 0.393] 
       (0.022) (0.074) (0.068)  
 192      0.634*** 0.627*** 0.638*** 0.77[0.498; 0.655] 
       (0.025) (0.03) (0.044)  



















Spread Weighted G-10 Portfolio,   Spread Weighted Emerging Market,  
Mean Median 0.05th Quantile  Mean Median 0.05
th Quantile  
 258 -0.021*** -0.014* -0.044 0.054[0.025; 0.059]  -0.041*** -0.022* -0.078*** 0.034[0.028; 0.166] 
  (0.006) (0.006)       (0.023)   (0.014) (0.01) (0.019)  
 258 -0.006 -0.01 -0.01 0.008[0.008; 0.002]  -0.014 -0.013* -0.011 0.007[0.006; 0.015] 
  (0.004) (0.006) (0.018)   (0.011) (0.006) (0.025)  
 147 -0.013*** -0.012** -0.022 0.057[0.587; 0.617]  -0.03*** -0.02 -0.051*** 0.088[0.485; 0.579] 
  (0.004) (0.005) (0.012)   (0.008) (0.016) (0.015)  
 258 0.081*** 0.073*** 0.157*** 0.049[0.025; 0.054]  0.131** 0.098** 0.227*** 0.022[0.02; 0.142] 
  (0.022) (0.027) (0.057)   (0.054) (0.04) (0.055)  
 258      0.179*** 0.141*** 0.207*** 0.10[0.091; 0.243] 
       (0.034) (0.03) (0.041)  
 205      0.301*** 0.296** 0.491*** 0.07[0.09; 0.211] 
       (0.077) (0.098) (0.12)  
 192      0.794*** 0.829*** 0.98*** 0.119[0.338; 0.299] 
       (0.256) (0.039) (0.128)  


























 Equal Weighted G-10 Portfolio,   Equal Weighted Emerging Market,  
Mean Median 0.05th Quantile  Mean Median 0.05
th Quantile  
 258 0.000 0.002 0.003 0.000[0.003; 0.003]  -0.007 -0.001 -0.005 0.009[0.005; 0.012] 
  (0.004) (0.004) (0.012)   (0.009) (0.005) (0.022)  
 258 -0.008** -0.003 -0.011* 0.024[0.002; 0.048]  -0.004 0.001 -0.016 0.004[0.000; 0.031] 
  (0.003) (0.004) (0.005)   (0.004) (0.005) (0.018)  
 147 -0.005 -0.007 -0.024* 0.011[0.005; 0.044]  -0.008 -0.004 -0.05** 0.015[0.002; 0.124] 
  (0.004) (0.005) (0.011)   (0.005) (0.007) (0.019)  
 258 -0.019 -0.005 0.048 0.005[0.000; 0.001]  0.033* 0.02 0.141* 0.012[0.004; 0.063] 
  (0.016) (0.025) (0.046)   (0.019) (0.016) (0.066)  
 258      0.015 0.002 0.138** 0.006[0.000; 0.053] 
       (0.013) (0.012) (0.065)  
 205      -0.000 0.011 0.033 0.000[0.001; 0.002] 
       (0.026) (0.039) (0.193)  
 192      0.08 0.086 0.342 0.013[0.006; 0.027] 
       (0.05) (0.066) (0.245)  
Notice: the code *** denote the significance level of α<0.001; ** α<0.01; * α<0.05.  
 





Spread Weighted G-10 Portfolio,   Spread Weighted Emerging Market,  
Mean Median 0.05th Quantile  Mean Median 0.05
th Quantile  
 258 0.001 -0.002 -0.015 0.000[0.006; 0.026]  -0.035** -0.005 -0.029 0.024[0.002; 0.016] 
  (0.006) (0.006) (0.026)   (0.014) (0.005) (0.043)  
 258 -0.014*** -0.016** -0.025** 0.039[0.011; 0.051]  -0.001 0.002 -0.024 0.000[0.000; 0.003] 
  (0.004) (0.008) (0.011)   (0.011) (0.007) (0.028)  
 147 -0.003 -0.005 -0.032* 0.002[0.003; 0.088]  -0.004 0.000 -0.068*** 0.002[0.000; 0.122] 
  (0.005) (0.007) (0.015)   (0.008) (0.01) (0.02)  
 258 -0.02 -0.002 0.063 0.003[0.000; 0.000]  0.078 0.051** 0.243** 0.008[0.008; 0.051] 
  (0.023) (0.027) (0.076)   (0.055) (0.022) (0.116)  
 258      0.081** 0.011 0.224** 0.02[0.001; 0.067] 
       (0.035) (0.014) (0.09)  
 205      0.065 0.028 0.403 0.003[0.003; 0.024] 
       (0.08) (0.039) (0.287)  
 192      0.235 0.146 0.389 0.011[0.006; 0.051] 
       (0.165) (0.093) (0.286)  







Figure 8: Risk factors on Carry Trade Portfolio in Emerging Market (SW) based on quantile regression 
 
Figure 6 presents the results of conditional quantile regression of 4 risk factors on spread weighted (SW) carry trade portfolio in emerging market. The red line is the OLS 
coefficient, while the mean value of the estimates. The small black dot point connected by black line is the quantile regression coefficient on each quantile  
which is different from the reported table 7. The red dash line is the bandwidth of OLS coefficients, while the shaded areas are the 95% confidence interval band width of 




Table 8: Summary Statistics of Country Specific Risks (Quarterly Data) 
Source: Bloomberg. 
The components of Bloomberg country risk scores (0 to 100). 







1. Credit & Interest Rate Risk: 5 Year CDS, 3 Month Deposit Rate, Local Sovereign Bond 
Index Yield, Local Sovereign Bond Index Duration. 
 
2. Equity & Banking Sector Risk: Equity Index Price Change (%), Index Returns to 
Global Average (Z-Score), EIU Banking Risk. 
 
3. Foreign Exchange Risk: Next Period FX Forecast (% Change), Historical 3 Month 








1. Economic Activity: GDP YOY%, Next Period GDP Forecast (% Change), GDP Per 
Capita, CPI Actual, Unemployment. 
 
2. Sovereign & Fiscal Risk: Budget Surplus/Deficit (% GDP), Total External Debt (% 
GDP). 
 
3. External Balance & Foreign Exposure: Current Account (% of GDP), Imports (% 
GDP), Exports (% GDP), World Fuel Imports To Country, World Fuel Exports From 
Country, Currency Reserves (% GDP), Currency Reserves Change (%), Total Reserves 




1. Government Risk : EIU Political Risk, WGI Control of Corruption, WGI Government 
Effectiveness, WGI Regulatory Quality, WGI Rule of Law 
 



























Table 9: Panel of Mean Carry Trade from 2010:Q4 - 2014:Q4 and The Cross Sectional 
Distribution of Country Specific Risks, Emerging Markets 
 
Cumulative Return is calculated by: the sum of monthly carry trade from 2010:09 - 2014:12, 17 quarters of observations. 
Mean score of Financial Risks is calculated by: the average of Bloomberg Financial Risk score, Economic Risk score, and 
Political risk score for each country in 2010:Q4 - 2014:Q4. The score ranges from 0 to 100, higher score represent better 
condition.  
 
Country Name: Cumulative Return % Mean score of 
Financial Risks 
Mean score of 
Economic Risks 
Mean score of 
Political Risks 
Brazil 119.326 30.262 78.522 18.342 
Columbia 69.548 51.706 62.61 34.923 
Egypt 68.386 39.365 10.494 20.638 
Pakistan 54.534 28.183 13.701 11.824 
Jordan 53.583 18.488 8.248 26.256 
Turkey 51.579 38.207 52.64 41.458 
China 49.867 87.801 93.891 14.11 
Romania 46.077 34.397 56.546 39.543 
Hungary 40.574 29.281 62.044 66.265 
Sri Lanka 39.474 35.809 19.56 25.91 
Mexico 30.08 57.881 75.525 34.525 
India 24.715 48.835 39.539 11.221 
Malaysia 22.373 72.549 86.285 64.387 
Thailand 22.373 83.122 75.802 40.114 
Vietnam 19.893 53.219 61.379 13.137 
Chile 19.749 52.977 63.319 84.988 
Philippine 17.952 80.809 61.619 10.957 
Israel 13.185 71.014 74.35 81.172 
Taiwan 10.46 86.428 26.14 82.124 
South Korea 10.268 70.163 91.21 78.712 
Qatar 9.222 84.352 54.836 66.975 
Czech 6.108 69.266 69.36 54.624 
Saudi 3.734 61.531 76.516 47.329 
Poland -2.937 49.019 54.8 53.082 
South Africa -6.556 45.882 24.03 48.117 
Russia -11.194 40.371 88.496 10.32 
Kazakhstan -15.721 40.991 61.097 22.541 
Croatia -15.8 33.082 49.436 40.217 
Argentina -35.618 41.109 48.866 9.557 
Number of Emerging Market Countries: 29 













Table 10: The Determinant of Carry Trade Return in Emerging Market: Pooled Regression and 
Cross Sectional Study of Country Risks 
We use the following time series cross sectional regression to regress the pooled data sets of carry trade return for each 
country from 2010:Q4 - 2014:Q4 and the Bloomberg country risk scores change in this period for each country:  
 
where is the disturbance for different time and country which is assumed to be independent to other explainable 
variables;  is each country’s quarterly return which has been calculated and presented in table 4 (results of section 5); 
 is the quarterly time index;  is the number of countries in the sample of study;  is the 
logarithm score of financial risks in time t for country j;  is the log score of economic risks;  is the log score 
of political risks;  are the pooled regression estimates. 
The cross sectional regression of Cumulative Return from 2010:Q4 to 2014:Q4 and the average score of country risks are 
studied by: 
 
 is the disturbance of different country;  is the cumulative return for each country from 2010:Q4 
to 2014:Q4;  is the mean score of financial risks in this time period; is the mean score of 
economic risks;  is the mean score of political risks;  are coefficients of cross sectional 
regression. Our results show that Bloomberg country specific risk scores are negatively correlated with carry trade return, 
higher risk score means lower carry trade return. The results propose a carry trade return contains a country risk premium, 
while higher return is a compensation of possible bad financial, economic, and political outcomes.  
 









 Number of  
Observation 
3.328 -0.488   0.001 493 
(2.58) (0.667)     
3.12  -0.429  0.001 493 
(2.25)  (0.573)    
3.152   -0.4887 0.002 493 
(-0.489)   (0.555)   
4.85 -0.26 -0.265 -0.394 0.003 493 
(3.165) (0.737) (-0.394) (0.573)   
 









 Number of 
Observation 
114.46* -23.14   0.078 29 
(62.24) (15.92)     
66.353*  -10.819  0.05 29 
(37.078)  (9.435)    
41.331   -4.927 0.012 29 
(31.373)   (8.962)   
117.433* -17.875 -4.654 -1.585 0.086 29 
(66.157) (20.459) (11.68) (9.331)   
Notice: the code *** denote the significance level of α<0.001; ** α<0.01; * α<0.05.
 
In the table above, the first 3 rows report the result of single factor regression, while the fourth row reports the multifactor 
regression. For pooled regression, the one factor regression has the form: 
; ;  
For the Cross sectional regression, we have the one factor regression: 




Table 11:  Risk Scores and Carry Trade Return for Each Country: Time Series Regression 
 
This table report the results of time series regression of each country’s log score of Bloomberg Country Specific Risks and 
the carry trade return in each country. The coefficients are estimated by: 
 
Where  is the disturbance for different time periods and countries; is the return of carry trade in country j at 
time period t (quarterly data);  are estimates for each country j’s carry trade return and its relationship 
to country specific risks.  is the logarithm score of financial risks which are provided by Bloomberg, higher score 
of financial risk represent better financial condition of that country;  is the log score of economic risks.  is 














No. of Obs. 
Brazil 258.63 -1.435 55.445 -168.021 0.059 0.274 13 
 (480.101) (10.76) (93.858) (203.296)    
Columbia 374.24 11.95 -23.83 -89.52 0.147 0.745 13 
 (517.74) (10.41) (55.76) (160.57)    
Egypt 61.367 1.637 -0.556 -20.5261 0.149 0.7563 13 
 (51.322) (4.45) (7.929) (15.371)    
Pakistan 20.409 -0.634 8.149*** -14.519** 0.576 5.852 13 
 (11.634) (1.992) (2.029) (5.117)    
Jordan 71.986 1.089 0.466 -22.333 0.094 0.45 13 
 (69.243) (5.12) (4.958) (20.138)    
Turkey 515.299* -5.055 -39.99** -90.46 0.444 3.459 13 
 (270.537) (3.657) (16.589) (73.174)    
China 141.106 -18.282 1.76 -24.256 0.206 1.125 13 
 (384.256) (14.82) (81.664) (29.284)    
Romania -46.397 1.319 5.808 5.712 0.02 0.09 13 
 (305.909) (6.386) (28.646) (58.493)    
Hungary 380.813 -0.402 -19.804 -70.501 0.032 0.141 13 
 (591.329) (5.345) (35.37) (114.418)    
Sri Lanka 80.289 1.705 2.998 -28.474 0.234 1.22 13 
 (54.845) (2.311) (4.642) (17.09)    
Mexico 363.387 0.042 -62.929 -25.39 0.143 0.726 13 
 (250.813) (8.801) (49.256) (21.343)    
India -39.493 -3.642 11.972 4.513 0.05 0.207 13 
 (120.942) (5.135) (18.839) (37.657)    
Malaysia -325.112 4.516 60.233 9.306 0.194 1.041 13 
 (238.271) (7.689) (45.544) (14.539)    
Thailand -91.021 4.13 3.641 15.83 0.177 0.931 13 
 (74.618) (5.003) (14.01) (11.744)    
Vietnam -35.945 0.298 -1.525 16.431 0.223 1.054 13 
 (25.207) (1.332) (2.297) (10.379)    
Chile 52.73 1.356 15.18 -26.958 0.204 1.107 13 
 (337.167) (4.777) (15.348) (63.371)    
Philippine 59.346 5.102 -11.69 -13.611* 0.406 2.958 13 
 (47.405) (4.983) (7.888) (7.412)    
Israel -173.034 1.636 27.268 11.241 0.118 0.578 13 
 (789.310) (12.206) (21.264) (173.445)    
Taiwan 130.413 -14.071 -27.364 5.023 0.203 1.103 13 
 (265.973) (16.05) (15.445) (54.428)    
South Korea 362.877 -1.105 3.846 -85.890 0.121 0.596 13 
 (299.421) (8.350) (104.663) (103.110)    
Qatar 6.874 2.021 -2.029 -1.706 0.07 0.341 13 
 (32.138) (3.229) (2.916) (5.769)    
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Czech -172.549 0.083 5.54 37.273 0.01 0.048 13 
 (524.316) (10.192) (29.113) (105.459)    
Saudi 8.093 0.844 -2.29 -0.362 0.139 0.698 13 
 (10.134) (0.756) (5.076) 3.514    
Poland 246.656 -0.437 20.297 -82.193 0.17 0.888 13 
 (170.794) (7.44) (39.41) (54.922)    
South Africa -356.636 4.196 9.717 79.958 0.164 0.852 13 
 (407.244) (6.562) (10.510) (102.757)    
Russia -307.134 -0.345 85.378 -32.113 0.214 1.182 13 
 (441.465) (6.01) (66.53) (82.693)    
Kazakhstan 29.051 -2.528 5.846 -14.386 0.3 1.855 13 
 (47.027) (3.124) (7.391) (8.263)    
Croatia -92.946 4.988 16.365 3.067 0.244 1.398 13 
 (93.405) (5.76) (8.67) (17.74)    
Argentina -106.12* 0.063 -11.611 66.034* 0.377 2.623 13 
 (49.949) (2.887) (20.624) (31.612)    







Figure 9: Pooled Regression Carry Trade Return and Country Risks 
 
The red solid line is the fitted OLS regression coefficints. The relationship is negative. High carry trade return is 









Figure 10: Cross Sectional Analysis of Financial, Economic and Political Risks 
 
The red solid line is the fitted line of cumulative return and the mean score of country risks. It shows that in the past 
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Figure 11: Ranking of Carry Trade Return for Each Individual Economy 





Monetary Policy Surprises and the Response  
of Asset Prices 
 
1. Introduction 
    The interest rates decisions of central banks are very important events in financial markets. 
Financial asset prices movement after monetary policy is especially interesting for monetary 
policy makers, since financial markets are the reflection of real economies. Kuttner and Bernanke 
(2004) once pointed out that financial markets are the immediate and direct transmission channel 
that links the monetary policy and real economic activities. Monetary authority, like central 
banks, makes monetary policy, first directs the financial market through implementation and 
expectation, and then influences the real economic activities, such as output, unemployment rate, 
and inflation rate. Because financial asset prices are part of the price equilibrium through 
investment and financing behaviors, therefore, the study of asset prices’ response to monetary 
policy is very important in understanding this transmission mechanism from central banks’ 
monetary policy to the real economy. Furthermore, private sector’s market participants, such as 
traders and portfolio managers, are focused on how asset prices could response before and after 
the announcement or the implementation of the monetary policy, in order to make better 
investment decisions. 
    Monetary policy has been demonstrated to have both direct and indirect impacts on almost 
all assets classes through the adjustment of short term nominal interest rates, since nominal 
interest rates are key variables in asset pricing and portfolio choice. The implementation of 
monetary policies, such as trading on short term interest rate, and some specific programs, such as 
large scale asset purchasing (LSAPs or Quantitative Easing), have direct influence on the asset 
prices’ behavior by trading. Previous researchers, however, by using event study, have found that 
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monetary policy has indirect influence on asset prices from signaling of market expectation that 
the central bank will implement the monetary policy in future periods. In an international finance 
framework, due to the arbitrage between two countries, freely traded exchange rates’ movement 
are partly driven by past interest rate differentials. This theoretical relationship can be derived 
from the famous uncovered interest rate parity (UIP) hypothesis where it predicts that high 
interest currency should depreciate against the low interest rate currency, because arbitrage 
profits should be zero finally.  
     This paper quantifies the market expectation of the monetary policy. By modelling the 
data of forward looking Fed Fund Futures which is traded at the Chicago Mercantile Exchange 
(CME), this paper decomposes the Federal Reserve’s rate decision into unexpected and expected 
components. Previous researchers have found that only the unexpected market news could impact 
the asset prices, because financial markets can assimilate economic news and learn to be at their 
“efficient” and “fair” level of price immediately, from orders placing of large number of traders in 
centralized electronic markets. This paper tries to answer the critical question of whether the U.S. 
monetary policy has impacts on U.S. dollar exchange rate, especially the emerging market 
exchange rates, and whether the change in the target fed fund rate has spillover effect on 
international equity markets and commodities prices.  
       This paper is arranged by the following theme: Section 1 gives the introduction; Section 
2 discusses the communication between FOMC of Federal Reserve Bank and market participants; 
Section 3 briefly investigates the previous related literatures; Section 4 models the front month 
Fed Fund Futures contract to separate the monetary policy into expected and unexpected parts; 
Section 5 summarizes the empirical data sets; Section 6 discusses the results of the regression 
models that whether the asset prices respond to the monetary policy surprises in an one day event 
study window by using GARCH(1,1); Section 7 models the event windows in 11 days, and 
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studies the response in 11 event days, to know the drift effect of asset prices with respect to the 
change of monetary policy; Section 8 gives the conclusion of the empirical findings of this paper.  
 
2. Evolution of Central Bank Communications 
        Before February 1994, there was no public announcement from the Federal Open 
Market Committee (FOMC) regarding the Fed Fund Target Rate after that meeting. The financial 
markets behavior is based on the private sector’s observation of the Open Market Operation 
which is executed by the trading desk of the Federal Reserve Bank of New York. As transparency 
has increased, the unexpected part of the monetary policy has been reduced to a lower level, but 
not to a near zero level, because part of the role of the monetary policy is to sustain financial 
stability. The monetary authority reacted to outside economic random shocks, such as the spike 
and the drop of asset prices and financial crisis. Because the bubble and crisis are hard to predict, 
it is reasonable to expect that unexpected monetary policy will still reappear in the future, 
although the transparency between Fed and the public has been improved a lot by post-meeting 
announcements and the FOMC minutes. Out study is still meaningful in revealing the economic 
behavior based on market expectation and efficiency. Table 2 lists the historic rate decision by the 
Federal Reserve from 1989 to 2008, which covers the period of monetary policy mystique 
(2/24/1989 to 9/4/1992), the period of Alan Greenspan lead policy reaction to the dot-com equity 
price bubble (11/16/1999 to 5/16/2000), and the period of the subprime mortgage crisis 
(9/18/2007 to 12/16/2008). Figure 1 presents the graph for the evolution of the Fed Fund Target 
Rate and Figure 2 displays the distribution of rate decision across different time period. Figure 3 
shows the size of the unexpected component of the policy where we could observe that there were 
more unexpected rate decisions in the hidden period before 1994. We also could observe that 
there were less but bigger size during the 2000 bubble and 2007-08 financial crisis periods. The 
announcement of the quantitative easing in U.K. and U.S. have been found to be significant in 
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impacting domestic and international financial markets, see Joyce, Lasaosa, Stevens, and Tong 
(2011); Glick and Leduc (2012); Wright (2012); Swanson (2014); Neely (2014). 
 
3. Literature Review  
      A large amount of papers examined the relationship between market nominal term 
structure of interest rates and monetary policy surprises. Since short term interest rates are 
considered to be the first transmission channel40 of monetary policy, a lot of researchers studied 
the nominal interest rates’ reaction to monetary policy expectation and implementation, spans 
from short term to long term, short horizon to long horizons. In addition, the story of Taylor rule 
tells us that the central bank mainly targeted short-term nominal interest rate in order to control 
the inflation rate and growth rate of an economy. However, the previous results are mixed. Dwyer 
and Hafer (1989) tested the unanticipated part of economic data releasing and its impact on 
nominal interest rate which are implied from mid-term and long term government bonds. They 
found that releasing of official government statistics has varied impacts on nominal bond interest 
rate over time by running rolling regression. Other people’s findings are also fruitful. Cook and 
Hahn (1989) found that Fed fund target rate increases are positively related to the T-bill rate (55 
bps) and 30 years bond yield (10 bps). Edelberg and Marshall (1996) found a large, highly 
significant response of bill rates to policy shocks, but only a small, marginal significant response 
of bond rates. Kuttner (2000) used the Fed fund futures to gauge the size of the monetary policy 
and separated it into the expected and unexpected part. He found that short term interest rate only 
                                                 
40 Also the most important channel, more information, please read Federal Reserve Bank of New York’s 
research on monetary policy transmission on real economy: The Federal reserve bank trade the fed fund 
market by open market operations, in order to change the fed fund rate. Fed fund rate is the overnight inter-
bank lending rate, it’s change and control by federal reserve can impact other short term interest rate and 
even long term interest rate further. Market interest rate thereby can direct the trader’s behavior on financial 
assets, such as stock market, exchange rate, bonds, rate interest rate and the change of asset prices can 
influence the real business practice and impact the aggregate demand of the whole macroeconomy. Other 
tools, such as the change of monetary base, loan supply also have been discussed. Kuttner and Mosser 
(2002) also gives similar discussion.  
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responds to the unexpected change of fed fund rate, but not to the expected change of target rate. 
Furthermore, long term interest rate is less sensitive to the short term policy changes. 
      By studying the money markets of Australia, New Zealand, Canada, and UK, Kearns and 
Manners (2005) found that an unanticipated tightening of 25 basis points policy rate in Australia 
is associated with exchange rate appreciation of 0.35 percent. Anzuini, Lombardi, and Pagano 
(2010) found that expansionary U.S. monetary policy shocks drove up the broad commodity price 
index and all of its index’s components. Hypothetical unanticipated 100 basis points hike in the 
federal funds target rate is associated with roughly a 3 percent decrease in West Texas 
Intermediate oil prices, which was been figured out by Carlo Rosa (2013). Jansen and Zervous 
(2015) found that increases in one percentage point surprise of federal fund rate decreases the one 
day stock return by 1.33 percent during the period of 1989 to 2000, and by 7.47 percent during 
the period 2001 to 2007, so the effect is varied over different time periods. Bernanke and Kuttner 
(2004) found that a hypothetical unanticipated 25 basis points cut in the federal fund rates target 
is associated with about one percent increase in broad stock indexes. In addition, the 
unanticipated monetary policy actions on expected excess returns accounted for the largest part of 
the response of stock prices. Fawley and Neely (2014) investigated the related research in recent 
years and gave the summary to those empirical findings.  
 
4. The Model: Quantitative Measure of Monetary Policy 
     From the point of view of the efficient market hypothesis (EMH) by Fama (1970), asset 
prices only respond to the unanticipated part of the economic information, since the financial 
markets are forward looking and exhibit future equilibrium. Due to the fact that private entities 
are majority forces of financial market, the group decisions of buying and selling assets in a 
centralized market can improve the market efficiency and help to discover fair value of the asset 
prices. Private sectors look at the positive and negative news of the economy and decide to buy or 
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sell securities by their own judgement. Measuring the market expectation can be done by reading 
the news and comparing the pre and post-event news, but quantifying the expectation is not an 
easy task, since most of the expectation is reflected from the market news. Kuttner (2001) 
pioneered a tool to quantify the size of the monetary policy shock by using the Federal Fund Rate 
Futures contract which is an interest rate derivatives traded in Chicago Board of Trade (CBOT). 




 denotes the yield of the first41 federal fund future contract at day t of month s, which is 
equal to the expected average federal fund rate,  from day 1 to day m in that month. We assume 
that month s has total m days, and  is the risk premium for the first futures contract. From the 
past observation of data sets, we can decompose the futures rate further by:  
 
          (2) 
Then, we have: 
 
          (3) 
Where  is the average effective fed fund rate before rate decision day d and  is the 
expected average fed fund rate after rate decision in month s. Kuttner (2001) thinks that the 
difference in fed future rate in the FOMC rate decision day42  correctly captures the market 
                                                 
41 We use the 1 at the upper right space to denote the first month futures contacts. FFR stands for Federal 
Fund Futures Rates, which is calculated by =100-  in this paper’s data 
transformation processes. We have the data sets of the form like Futures Prices, which is quoted by the 
100-interest rate in Chicago Board of Trade(CBOT).  
42  
                                =  
                                      




difference in expectation before and after the rate decision. Then we could quantify the 
unexpected rate decision by the following formula: 
 
          (4) 




One concern about using the difference of the event day’s closing price to measure the 
unexpected part of the rate decision is that other data releases and information shock could 
contaminate the event day federal fund futures price behaviors. However, most of the data 
releases and fundamental changes have been reflected in the future monetary policy behavior. 
Over the very short horizons, monetary policy is the major driven force of the short-term interest 
rate, thus we do not need to worry about other informational shocks. 
            Once we have computed the unexpected component of the rate decision, then we can 
compute the expected component of the rate decision by subtracting the unexpected component 




One day response is usually enough to detect the surprising effect, since the asset prices after 
event day could be easily contaminated by other information, but we will examine the effect in 
the last section by extending our regression framework into more event days43. In this paper, we 
add a GARCH(1,1) process to detect the relationship between monetary policy and asset prices 
response in event days. The estimation of the monetary policy on asset prices can be written as 





                                                 
43 In addition, direct observation of trading behaviors supports the argument that most of the unexpected announcement 




  (8) 
In the equation above,  denote the return of asset prices in the event date 
t compares to the previous date t-1.  is the asset prices at day t and  is the asset prices at 
day t-1, which is the closing price before interest rate decision date.  denote the 
regression coefficients for equation (7), they are the reflection of the size of the monetary policy 
effect. We assume that the error term  is distributed normally, but we relax the assumption that 
it is independent and identically distributed. Thus, in this paper, a GARCH(1,1) model, which is 
introduced by Bollerslev (1986), based on the pioneering work of Engle (1982) on ARCH44, has 
been employed to estimate the process of variation in variances of the time series regression error 
term . The GARCH specification is illustrated by the equation (8), while  are the 
coefficients of maximum likelihood estimation (MLE) based on the GARCH(1,1) processes.  
is the squared last period residual estimate, and is the variances of the error term. We study 
the event day’s response of multiple asset prices to the unexpected and expected part of the 
monetary policy.  
  
5. The Data Sets 
      The data sets in this paper are collected mainly through Bloomberg Terminal. We use the 
first front month price of Fed Fund Futures which are actively traded in the Chicago Board of 
Trade (CBOT) to gauge the size of the monetary policy shock. The daily time series with closing 
settlement price spans from February 1989 to December 2008. Given the superiority of the 
futures market data on predicting policy behavior, we use the possible maximum length of the 
                                                 
44 GARCH is standing for generalized autoregressive conditional heteroscedasticity. For more discussions, please read: 
Bollerslev, Tim. "Generalized autoregressive conditional heteroskedasticity."Journal of econometrics 31, no. 3 (1986): 
307-327; ARCH stands for autoregressive conditional heteroscedasticity. Please read: Engle, Robert F. "Autoregressive 
conditional heteroscedasticity with estimates of the variance of United Kingdom inflation."Econometrica: Journal of 
the Econometric Society (1982): 987-1007. 
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Fed Fund Futures data from the first listed futures contract in 1989 to the post-crisis 
unconventional monetary policy period futures data in 2008. 
       For the asset price’s response part, we incorporate different kinds of asset classes in our 
research, based on the theory of transmission channels’ signaling effect. First, we study the 
response of the term structure of interest rate in U.S. The yield curve is constructed based on the 
implied nominal interest rate of 3, 6, and 12 months; 2, 5, 10, and the 30 years Treasury 
securities. The dependent variables are the differences in basis points in the study of Treasury 
securities. For currencies, we select the group 10 (G-10) exchange rates which are the popular 
currency pairs in trading volume: U.S. Dollar (USD)45, EURO (EUR), Pounds Sterling (GBP), 
Swiss Franc (CHF), Japanese Yen (JPY), Canadian Dollar (CAD), Australian Dollar (AUD), 
New Zealand Dollar (NZD), Swedish Krone (SEK), Norwegian Krone (NOK). In addition, 9 
Emerging Market free traded currency pairs are added in the study: Brazilian Real (BRL), South 
African Rand (SAR), Polish Zloty (PLN), Romanian Leu (RON), Indian Rupee (INR), Czech 
Koruna (CZK), Chilean Peso (CLP), Hungarian Forint (HUF), and Mexican Peso (MXN). 
Equities Indexes are studied, both for developed and developing countries. We include S&P 500 
index as the approximate response of U.S. equity market; Nikkei 225 for Japan; DAX for 
Germany or Euro Areas; FTSE 100 for United Kingdom; Hang Seng Index which is traded in 
Hong Kong for Chinese Companies; and IBOVESPA Index for Brazilian Listed Companies. 
Commodities Prices also have been added, they are Gold Spot Prices and the first contract of 
WTI Crude Oil Futures in Chicago Mercantile Exchange (CME). Table 1 summarizes the 
information of financial market data sets. Figure 1 plotted the historical level of the fed fund 
target rate. The trend is lowering as the time approach the recent period. The federal reserve has 
circles to adjust the bench market federal fund rate.  
 
                                                 
45 Since they are the dollar based exchange rate, G-10 countries’ exchange rate actually incorporate 9 
currency pairs, while not 10.   
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6. Effective and Spillover of the Monetary Policy: Does the Asset Prices 
Response to Monetary Policy Shock? 
     The U.S. Federal Open Market Committee (FOMC) sets the Federal funds rate at a level 
that can improve the macroeconomic condition that will help to achieve the goal of monetary 
policies. The Federal Reserve Bank controls the short term overnight Fed Fund rate through open 
market operation and signaling on market expectations, then the federal fund rate can thereby 
influence other types of short term interest rate, such as 3 month and 6 month treasury bills, and 
extend the effect to long term rate, such as treasury notes and bonds, since the long term rate is 
the traded future short term interest rate. In addition, foreign exchange rates, domestic and 
international stock market prices, and the commodities prices are the other three classes of asset 
that the short term target rate can influence further.  
 
6.1. The Treasury Bill, Notes and Bonds 
6.1.1. The Relationship Between Short Term and Long Term Interest Rate 
    The long term interest rate is the future period short term interest rate, and is partly 
determined by the short term rate from the point of view of yield curve arbitrages, since people 
can borrow in short term and lend in long term, or borrow in long term and lend in short term, and 
push the yield spread to the equilibrium level. Figure 4 displays the relationship between short 
term and long term interest rate in U.S. From the graph, we can observe directly that the 
correlations between each treasury securities are very high, they move in the same direction from 
the sample history to the current trading level. Most of the time, the effective overnight federal 
fund rate is controlled by the Federal Reserve Bank’s open market operation, while the longer 
term rate is mainly traded by the private sector market participants. The closely related price 
pattern for each treasury securities is consistent with the story that the Federal Reserve can impact 




6.1.2. Regression Results  
     Table 4 (Panel A) reports the results of the linear regression equation (3) and 
GARCH(1,1) regression equation (4) on the expected and unexpected components of the 
monetary policy. We can conclude that only the unexpected monetary policy could influence the 
interest rate on treasury securities. Although the 3 month bill and 6 month bill are also sensitive to 
the expected part of the rate decision, the size is very small, only one fourth of the size of the 
coefficients from unexpected rate decision. 100 basis points (bps) unexpected cut of federal fund 
rate in Federal Reserve Bank have lowered down the yield of 3 month bill by 44 bps, 6 month bill 
by 37 bps, 1 year bill by 33 bps, 2 year notes by 31 bps, 5 year note by 23 bps, 10 year bond by 9 
bps and also has no effect on the 30 year bonds’ yield. The impacts on yield curve favored the 
shorter term of interest rate, and the impacts weakened as the term structure changed to the long 
term, such as 30 years. At the same time, the  as the measure of goodness of fit also decreases 
as the dependent variables changed to the longer term yield. Volatility prediction is mixed, some 
variances are correlated to the past variances, but some are correlated to the past squared 
residuals. Those results on interest rate’s response to the monetary policy surprises are consistent 
with the previous study which is given by Kuttner (2000), whose sample length spans from 1989 
to 2000, which is less than the data length in this paper.  
 
6.1.3. Discussion: Monetary Policy Effects when the Bubble and Crisis Periods have 
been Excluded 
    We conduct a new study which compares with the previous results by excluding the rate 
decision observation during the dot-com bubble (1999-2000) and subprime mortgage crisis period 
(2007-2008). In response to the persistent soaring of high tech company stock prices, the Federal 
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Reserve Bank46 held four consecutive interest hikes from 5.25 percent to 6.5 percent, from the 
16th December 1999 to the 16th May 2000. From the 18th September 2007 to the 16th December 
2008, the Federal Reserve cut the federal fund rate from 5.25 percent to 0-0.25 percent level, 
supporting the falling housing prices, and helping to boost investments and consumption 
activities, purchasing mortgage backed securities (MBS) in order to provide liquidities, and 
finally trying to bail out the economy from crisis. These periods are different from the normal 
policy time, since most of the decisions are temporal and emergent reactions to market 
volatilities. The communication between policy makers and markets is more transparent, but 
surprising policies are more in quantity than the normal markets condition. By excluding the 
observations in Bubble and Crisis periods, we find that there is no big difference when we 
compare it with the regression results when we did not exclude them. The results have been 
reported in table 4’s Panel B. In this case, we only include the rate decisions which exists in 
normal periods in our sample of study.  
 
6.1.4. Shift of the Yield Curve 
            Figure 5 displays a single case of shifting yield curve when the market encounters a 
monetary policy surprise during 2008 financial crisis period. The Federal Reserve Board cut the 
target interest rate from 4.25 percent to 3.5 percent which is 75 basis points. However, the fed 
fund futures only implied a modest 9 (0 to 25) basis points cut which had made an unexpected 
component of 66 basis points cut that was implied from the change of front month overnight Fed 
Fund futures. Consistent with the previous finding in this paper (table 4, Panel A, B) that the short 
term interest rate of the yield curve had been lowered more than the long term interest rate of the 
yield curve. We also can conclude that after the unexpected cutting of fed fund rate, the yield 
curve had dropped down significantly, and steepened at the same time. It is probably due to the 
                                                 
46 The Federal Reserve is chaired by Alan Greenspan during the dot-com bubble period.  
79 
 
uncertainty of the future period monetary policy that the market did not respond a lot on the 
longer term part of the yield curve, but the short term part of the curve is very sensitive to the rate 
decision.  
 
6.2. Foreign Exchange Rate  
      Exchange rate is also an important transmission channel. Higher interest rate in U.S. 
makes the dollar more attractive for international investors, and thereby can induce capital inflow 
to U.S. and dollar exchange rate appreciation. However, this argument is contrary with the 
famous Uncovered Interest Rate Parity (UIP) hypothesis in international finance. Because of zero 
profit arbitrage, high interest rate currency should depreciate against the low interest rate 
currency. In this case, the monetary policy surprise effects provide an alternative test to the UIP 
hypothesis.  
     Table 5’s Panel A reports the results. We can see that most of the currency responds 
significantly to the unexpected part of the monetary policy. Unexpected hike of the Dollar interest 
rates have depreciated the dollar exchange rate against any other currencies, including G-10 and 
Emerging market exchange rate. 100 bps unexpected hike of U.S. federal fund rate could 
appreciate dollar with Japanese Yen (JPY) by 65 bps; appreciate dollar with Swedish Krone 
(SEK) and Norwegian Krone (NOK) also around 60 bps. For emerging market currencies, the 
scale of the effect is also in similar size. Russian Rubble (RUB), South Africa Rand (ZAR) and 
Czech Republic Koruna (CZK) have depreciated by 56, 45, and 84 bps when they face a 100 bps 
unexpected hike on U.S Fed Fund Rate. Our results support the capital inflow story with the high 
interest rate country, and again contradicted the UIP theory. Chin (2006) investigated the UIP 
empirical test literatures, and he also summarized that the high interest rate currencies usually 
appreciated against the low interest rate currencies, when the researcher used short term interest 
rate differential as the predictor of the next period exchange rate.  
80 
 
       Table 5’s Panel B reports the results when excluding dot-com bubbles and financial crisis 
period. We can see that Euro (EUR), Sterling (GBP), Swiss Franc (CHF), Swedish Krone (SEK), 
Russian Ruble (RUB) and Czech Republic Koruna (CZK), although they were previously 
significant, have become insignificant when excluding observations during bubble and crisis 
periods. Those differences in coefficients tell us that only during special periods of the time are 
they sensitive to the monetary policies. These results are very different from the last section when 
we study the treasury securities’ responses where their responses are consistent in different 
periods.  
 
6.3. Equities in U.S. and outside U.S. (International Equities Markets) 
        Previous empirical findings support the argument that monetary policy could drive U.S. 
equities market, see Bernanke and Kuttner(2004). The midterm and long term interest rate 
changes could be variables in investment, consumption and therefore dividend yields of equities, 
and then the stock market prices. However, in contrast to the theory and previous findings, we 
neither find significant results for the U.S equity index, nor international equities. When we 
exclude bubble and crisis periods, the results have not changed so much.  
 
6.4. Commodities Prices 
       The list in Table 7, Panel A includes the results of full sample regression, while Panel B 
reports the more robust results which are from the data sets that have excluded the periods of the 
dot com and financial crisis. We find that gold prices are sensitive to the monetary policy shock. 
100 basis points or 1 percent of unexpected hiking of fed fund rate declines -0.46 percent spot 
gold prices in all periods, and -0.57 percent when excluding bubble and crisis periods. Gold 
prices have been considered as the indicator of future period inflation, but it is also hard to predict 
the prices, at least from the point of view of Federal Reserve Bank. Bernanke (2010) once argued 
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that there is no one in the world who can predict and understand gold prices, including him. But, 
in this paper, our strong empirical results indicate that the monetary policy decision (actual 
change in rate) can influence the gold prices. It is therefore a reflection of the effectiveness of the 
monetary policy’s influence on inflation. In contrast to some researchers, we did not find crude 
oil was responsive to the policy shock. 
 
7. Pre-Meeting and Post-Meeting Effect47 of FOMC Rate Decision 
7.1. Econometric Framework 
       In order to know financial markets’ behavior around several days of the rate decision, 
this section extended our view about the response of market in a longer time horizon. We look at 
the financial assets’ response in an event window which includes 11 event days: 5 event days 
before the rate decision and 5 event days after it. We regress the asset return on the expected and 
unexpected part of the monetary policy in the open market days of {-5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 
5}, which means that the weekend and the non-trading days are excluded. This experimental 
design can help to answer the question of whether the financial markets are under reacted to the 
policy actions or a pre-announcement effect is existed. The estimation has the following form:  
 (9) 
Where  denotes the financial asset returns between event days [-5, 5]. When the price data 
sets of event days are missing, we just left it empty, and then conduct regression with missing 
values;  are each of the coefficients;  is assumed to be iid normal, which 
means  and . By regressing each event day’s different assets return, 
we then could know the market movement before rate decision, how the market could predict the 
                                                 
47 This post announcement effect is similar to post earnings announcement drift (PEAD) which is the 
phenomenon that the stock prices usually drift for several weeks after the announcement of earnings report.  
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monetary policy, or the market movement after rate decision, how the market could respond after 
rate decision for several days.  
 
7.2. Results: Pre-Meeting and Post-Meeting Effect 
       Tables 8, 9, and 10 report the results of estimation framework of equation (5). Although 
the 1 day before and 1 day after FOMC rate decision day’s asset returns are significantly 
impacted by the rate decision of Fed, the coefficients are much smaller. They are only 1/3 or 1/4 
of the size when compared with the coefficients at the rate decision day 0. In 3 month and 6 
month T-bills part, the expected component has impact on the [-1,1] window’s asset return, but 
the returns have been taken back at the 3rd event day. Our estimations show that expected 100 
basis points cut of the fed fund rates lower the 3 month T-bill yield by 18 basis points in event 
day 0, and continue to lower the yield by 8 basis points in the event day +1, but rise up to 11 basis 
points in the event day +3. For unexpected 100 basis points fed fund rate cut, it lowers the 3 
month T-bill yield by 10 basis points in the day -1, 44 basis points in the day 0, and continues to 
lower in the day +1 by 10 basis points and the +3 day by 10 basis points. Furthermore, the 
impacts from monetary policy shock on treasury yields only significantly impact the near term 
yield curve, such as 3 month, 6 month, 1 year, and 2 year interest rates. Usually, the size of the 
responses are much larger for the shorter term interest rate. Figure 6 shows the coefficients of [-5, 
5] event window estimation of the monetary policy’s effect. We can conclude that only the 
unexpected monetary policy shock could impact the bond yield. In most of the cases, they have 
impacts on event day 0, but continue to event day +1 and +3.  
       For the exchange rate, we find serious post-announcement effects, but those effects are 
offset for each other when horizon goes to the 4th and 5th day. Post-announcement effects can be 
interpreted as the under reaction of markets, while the efficient markets hypothesis is not always 
happening. In this paper, we find that an unexpected 100 basis points cut of Fed Fund rate can 
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appreciate Swedish Krona vs U.S. dollars (SEK/USD) exchange rate by 0.61% on day 0, and it 
continue to appreciate by 0.45% on day 1, but depreciated by 0.34% on day 4 and 0.35% on day 
5. For another example, the appreciation of Great British Pound (GBP) of 0.38% on day 0 is due 
to the unexpected shock of 100 basis points Fed fund hike. The effect extended to the day 1 (the 
second day), but recover 0.41% of the appreciation, which means that the post-meeting effects 
had been offset to each other further in a 5-day post-meeting horizon. Similar results can be seen 
from most of the exchange rates. Although different from the previous research, we did not find 
any evidence that there is an one day effect of monetary policy shock on equity prices. But we 
can see apparently from table 10 that the equities index in other countries are negatively related to 
the unexpected interest rate hikes of the Federal Reserve Bank. For instance, a 100 bps 
unexpected hike of federal fund rate drove down Hong Kong’s Hang Seng Index by 2.84% on the 
2nd event day, and then the index return continued to decline on the 3rd and the 5th day.  
 
7.3. Implications for Investing 
      Investors and money managers focus highly on the information of rate decisions, since 
interest rate is a key variable to them to make investment decisions. In addition, they also know 
that the Federal Reserve Bank has a policy tool to influence the market by expectation through 
monetary policy news releasing. Thus, announcement of monetary policy news, especially 
interest rate decision, is valuable to market participants. They could make decision and take 
investing action after the FOMC, since the monetary policy could impact the market beyond one 
day, and extend to several days. The private sector’s decision on buying and selling securities 
determined the asset prices movements. However, the under reaction of the market participants 
after the surprising monetary policy or policy shock gives the fast mover more opportunities to 
speculate and rebalance the portfolio with lower cost. Furthermore, if the monetary authority 
shows unexpected expansionary policy in the future, the interest rate in the future is more likely 
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to be lower and the monetary authority and the representative economics researchers and central 
bank signal a negative economic perspective; while if it shows unexpected tightening, the interest 
rate is more likely to be higher than the previous expectation, and the central bank signals a 
stronger perspective of future economic growth. The feature of high autocorrelation of the short-
term interest rate also implies the future conduct of central bank and infers a lot about the 
economist’s long term perspective of macro economies and inflation. Thus, a short term 
unexpected change of nominal interest rates is very informative for the market participant, not 
only to the short-term asset prices, but also to the long term monetary policy conduct.  
  
8.  Concluding Remarks 
      This paper uses the event study methods in a macroeconomic framework to study a broad 
class of assets’ response to monetary policy surprises in U.S. The assets cover U.S. government 
fixed income and equities, U.S. dollar against the major G-10 and major emerging market 
currencies, international stock markets, and commodities prices. We use the Fed Futures Fund 
rate to gauge the market expectation of the interest rate decision of FOMC of Federal Reserve 
Bank and separate the market expectation on target rate decision into unexpected and expected 
components. By using GARCH(1,1) specification in a one day event horizon, we find that 
treasury bills, exchange rates of developed countries are significantly influenced by the 
unexpected component of the monetary policy in U.S. from 1989 to 2008, while emerging market 
exchange rates respond weakly to the monetary policy surprises in U.S. In addition, we also find 
that international equity markets and commodities prices are not sensitive to the monetary policy 
of the Federal Reserve Bank in an one day horizon.  
      However, the condition is different when we extend the event window into [-5, 5] days. 
The unexpected component of monetary policy has a long horizon impact on the financial 
markets, which is contrary to the efficient market hypothesis. Almost all of the financial assets in 
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our study significantly respond to the monetary policy shock with 5-day post-meeting effects. The 
features are slightly different from fixed income, foreign exchange rate, and international 
equities. When encountering an unexpected increasing in fed fund rate, only the Treasury bills 
have late responses, not midterm notes and long term bonds. In addition, they respond a little 
before decision making of interest rate, inferring that fixed income markets are more informative 
than other financial markets. For the exchange rate, the markets have a mean reversion effect on 
the post-meeting effect, which means a reaction after rate decision date, usually recovered back in 
the next few days. The most consistent response is from other countries’ equities market, a 
surprise in monetary policy in U.S. has several days of the responding effect to other countries’ 
stock markets, especially emerging markets. Further study should be conducted to show how long 
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Table 1: Summary of Data Sets and Key Variables 
This table reports the source of the data sets and the time span of the financial market data. They are daily 
frequency. Most the data sets are drawn from the Bloomberg Terminal. We use spot exchange rate, interest rate, 
commodities and equities index to identify the response of the financial markets, which are supposed to play the 
same role when other people use the futures contract of those financial assets. After Dec 2008, the federal reserve 
bank had kept the fed fund target rate into 0-0.25 percent level, and although the futures prices are available, there is 
no rate decision since 2015. While before 1989 Feb, the Futures contract of the fed fund rate has not been 
introduced, thus the data is not available for researchers. 
Financial Market Variables Source of Data Sample Periods Frequency 
Front Month Fed Fund Futures Contract #1 Bloomberg Feb 1989-Dec 2008 Daily 
Front Month Fed Fund Futures Contract #2 Quandl Feb 1989-Dec 2008 Daily 
U.S. 3 Month Treasury Bill Bloomberg Feb 1989-Dec 2008 Daily 
U.S. 6 Month Treasury Bill Bloomberg Feb 1989-Dec 2008 Daily 
U.S. 12 Month Treasury Bill Bloomberg Feb 1989-Dec 2008 Daily 
U.S. 2 Year Treasury Notes Bloomberg Feb 1989-Dec 2008 Daily 
U.S. 5 Year Treasury Notes Bloomberg Feb 1989-Dec 2008 Daily 
U.S. 10 Year Treasury Notes Bloomberg Feb 1989-Dec 2008 Daily 
U.S. 30 Year Treasury Bonds Bloomberg Feb 1989-Dec 2008 Daily 
U.S. S&P 500 Index Bloomberg Feb 1989-Dec 2008 Daily 
Japan, Nikkei 225 Index Bloomberg Feb 1989-Dec 2008 Daily 
Hong Kong (PRC), Hang Seng Index Bloomberg Feb 1989-Dec 2008 Daily 
U.K., FTSE 100 Index Bloomberg Feb 1989-Dec 2008 Daily 
Germany, DAX Index Bloomberg Feb 1989-Dec 2008 Daily 
Gold Spot Prices, U.S. dollar denominated Bloomberg Feb 1989-Dec 2008 Daily 
CME, WTI Crude Oil Futures, Contract #1 Bloomberg Feb 1989-Dec 2008 Daily 
EURO, EUR Spot Exchange Rate Bloomberg Feb 1989-Dec 2008 Daily 
Pounds Sterling, GBP Spot Exchange Rate Bloomberg Feb 1989-Dec 2008 Daily 
Swiss Franc, CHF Spot  Bloomberg Feb 1989-Dec 2008 Daily 
Japanese Yen, JPY Spot Bloomberg Feb 1989-Dec 2008 Daily 
Canadian Dollar, CAD Spot Bloomberg Feb 1989-Dec 2008 Daily 
Australian Dollar, AUD Spot Bloomberg Feb 1989-Dec 2008 Daily 
New Zealand Dollar, NZD Spot Bloomberg Feb 1989-Dec 2008 Daily 
Sweden Krone, SEK Spot Bloomberg Feb 1989-Dec 2008 Daily 
Norwegian Krone, NOK Spot Bloomberg Feb 1989-Dec 2008 Daily 
Brazilian Real, BRL Spot Bloomberg Feb 1989-Dec 2008 Daily 
South African Rand, ZAR Spot Bloomberg Feb 1989-Dec 2008 Daily 
Polish Zloty, PLN Spot Bloomberg Feb 1989-Dec 2008 Daily 
Romanian Leu, RON Spot Bloomberg Feb 1989-Dec 2008 Daily 
Indian Rupee, INR Spot Bloomberg Feb 1989-Dec 2008 Daily 
Czech Koruna, CZK Spot Bloomberg Feb 1989-Dec 2008 Daily 
Chilean Peso, CLP Spot Bloomberg Feb 1989-Dec 2008 Daily 
Hungarian Forint, HUF Spot Bloomberg Feb 1989-Dec 2008 Daily 




















Table 2: Historic Rate Decision for U.S. Federal Reserve Board, Feb 1989 to Dec 2008 
Table 2 listed the historic rate decision. The Mystique periods (orange colored) are the times before February 1994, the FOMC did not 
announce their rate decision, but implemented the monetary policy through Open Market Operation by the trading desk from New York 
Fed. The Grey color area covers the period of bubble and financial crisis periods. The orange area covers the periods of no 
announcement monetary policy periods. 
 
Date Changes New Level Time Methods of Announcement Intermeeting? Unexpected Expected 
12/16/2008 -1 0-0.25  2:15 PM Post-meeting Press Release   -0.11 -0.89 
10/29/2008 -0.5 1 2:15 PM Post-meeting Press Release   -0.28 -0.22 
10/8/2008 -0.5 1.5 7:00 AM immediate release (Press Release)   -0.14 -0.36 
4/30/2008 -0.25 2 2:15 PM Post-meeting press release   0.3 -0.55 
3/18/2008 -0.75 2.25 2:15 PM Post-meeting Press Release   0.16 -0.91 
1/30/2008 -0.5 3 2:00 PM intermeeting press release Y 0 -0.5 
1/22/2008 -0.75 3.5 2:00 PM Post-meeting Press Release   -0.67 -0.08 
12/11/2007 -0.25 4.25 2:00 PM intermeeting press release Y 0.01 -0.26 
10/31/2007 -0.25 4.5 2:15 PM post meeting press release   0 -0.25 
9/18/2007 -0.5 4.75 2:15 PM post meeting press release   -0.14 -0.36 
6/29/2006 0.25 5.25 2:15 PM Post-meeting Press Release  -0.08 0.33 
5/10/2006 0.25 5 2:00 PM Discount Rate Change Press Release Y -0.01 0.26 
3/28/2006 0.25 4.75 2:15 PM Post meeting press release  0 0.25 
1/31/2006 0.25 4.5 2:15 PM Post meeting press release  0 0.25 
12/13/2005 0.25 4.25 2:15 PM Post meeting press release  0 0.25 
11/1/2005 0.25 4 2:15 PM post meeting press release  0 0.25 
9/20/2005 0.25 3.75 2:15 PM Post meeting press release  0.01 0.24 
8/9/2005 0.25 3.5 2:15 PM Post meeting press release  0 0.25 
6/30/2005 0.25 3.25 2:15 PM post meeting press release  0 0.25 
5/3/2005 0.25 3 2:15 PM post meeting press release  0 0.25 
3/22/2005 0.25 2.75 2:15 PM post meeting press release  0 0.25 
2/2/2005 0.25 2.5 2:15 PM post meeting press release  0 0.25 
12/14/2004 0.25 2.25 2:15 PM post meeting press release  0 0.25 
11/10/2004 0.25 2 2:15 PM post meeting press release  0 0.25 
9/21/2004 0.25 1.75 2:15 PM post meeting press release  0.02 0.23 
8/10/2004 0.25 1.5 2:15 PM post meeting press release  0.02 0.23 
6/30/2004 0.25 1.25 2:15 PM post meeting press release  0.15 0.1 
6/25/2003 -0.25 1 2:15 PM post meeting press release  0 -0.25 
11/6/2002 -0.5 1.25 2:15 PM post meeting press release  -0.19 -0.31 
12/11/2001 -0.25 1.75 2:15 PM post meeting press release  0 -0.25 
11/6/2001 -0.5 2 2:20 PM post meeting press release  -0.1 -0.4 
10/2/2001 -0.5 2.5 2:15 PM post meeting press release  -0.07 -0.43 
9/17/2001 -0.5 3 8:20 AM intermeeting press release Y -0.3 -0.2 
8/21/2001 -0.25 3.5 2:15 PM post meeting press release  0.01 -0.26 
6/27/2001 -0.25 3.75 2:12 PM post meeting press release  0.04 -0.29 
5/15/2001 -0.5 4 2:15 PM post meeting press release  -0.07 -0.43 
4/18/2001 -0.5 4.5 10:54 AM Intermeeting press release Y -0.39 -0.11 
3/20/2001 -0.5 5 2:15 PM Post meeting press release  0.05 -0.55 
1/31/2001 -0.5 5.5 2:15 PM Post meeting press release  0 -0.5 
1/3/2001 -0.5 6 1:13 PM intermeeting press release Y -0.01 -0.49 
5/16/2000 0.5 6.5 2:15 PM post meeting press release   0.05 0.45 
3/21/2000 0.25 6 2:15 PM post meeting press release   -0.03 0.28 
2/2/2000 0.25 5.75 2:15 PM post meeting press release   -0.05 0.3 
11/16/1999 0.25 5.5 2:15 PM post meeting press release   0.08 0.17 
8/24/1999 0.25 5.25 2:15 PM post meeting press release  0.02 0.23 
6/30/1999 0.25 5 2:15 PM post meeting press release  -0.3 0.55 
11/17/1998 -0.25 4.75 2:15 PM post meeting press release  -0.05 -0.2 
10/15/1998 -0.25 5 3:15 PM intermeeting press release Y 0.04 -0.29 
9/29/1998 -0.25 5.25 2:15 PM post meeting press release  0 -0.25 
3/25/1997 0.25 5.5 2:15 PM post meeting press release  0.04 0.21 
1/31/1996 -0.25 5.25 2:15 PM post meeting press release  -0.16 -0.1 
12/19/1995 -0.25 5.5 2:15 PM post meeting press release  -0.1 -0.15 
7/6/1995 -0.25 5.75 2:15 PM post meeting press release  -0.01 -0.24 
2/1/1995 0.5 6 2:15 PM post meeting press release  0.05 0.45 
11/15/1994 0.75 5.5 2:20 PM post meeting press release  0 0.75 
8/16/1994 0.5 4.75 1:18 PM post meeting press release  0 0.5 
5/17/1994 0.5 4.25 2:26 PM post meeting press release  0.13 0.37 
4/18/1994 0.25 3.75 10:06 AM post meeting press release  0.09 0.16 


















2/4/1994 0.25 3.25 11:05 PM post meeting press release  0.11 0.14 
9/4/1992 -0.25 3 11:30 AM open market operation Y -0.21 -0.04 
7/2/1992 -0.5 3.25 9:15 AM Discount rate change press release Y -0.35 -0.15 
4/9/1992 -0.25 3.75 11:30 AM Open Market Operation Y -0.23 -0.02 
12/20/1991 -0.5 4 8:30 AM Discount Rate change press release Y -0.26 -0.24 
12/6/1991 -0.25 4.5 11:30 AM Open market operation Y -0.08 -0.17 
11/6/1991 -0.25 4.75 8:45 AM Discount Rate Change Press Release Y -0.12 -0.13 
10/31/1991 -0.25 5       -0.62 0.37 
9/13/1991 -0.25 5.25 9:10 AM Discount Rate Change Press Release Y -0.05 -0.2 
8/6/1991 -0.25 5.5 11:30 AM Open market operation Y -0.14 -0.11 
4/30/1991 -0.25 5.75 9:30 AM Discount Rate Change Press Release Y -0.3 0.05 
3/8/1991 -0.25 6 11:30 AM open market operation Y -0.16 -0.1 
2/1/1991 -0.5 6.25 9:15 AM discount rate change press release Y -0.53 0.03 
1/9/1991 -0.25 6.75       -0.12 -0.13 
12/18/1990 -0.25 7 3:30 PM Discount Rate Change Press Release Y 0.02 -0.27 
12/7/1990 -0.25 7.25 11:30 AM Open Market operation Y -0.26 0.01 
11/13/1990 -0.25 7.5       -0.03 -0.22 
10/29/1990 -0.25 7.75 11:30 AM open market operation Y -0.21 -0.04 
7/13/1990 -0.25 8 11:30 AM open market operation Y -0.13 -0.12 
2/24/1989 0.25 9.75       0.04 0.21 
Total Observation: 79            




Table 3: Unusual Periods for Monetary Policy in United States, 1989 to 2008 
We intend to omit the data point/observations during the financial crisis periods, for robustness checks. In the 
table below, we only list the crisis events that have been covered by the time from 1989 to 2008 which is the time 
length of our data sample. 
 
Years Financial Crisis Event and the Federal Reserve’s Reaction on Monetary Policy 
 
 
2007 to 2008 
Subprime Mortgage Crisis. The crash of the U.S. housing market triggered the crisis, followed by 
the bankruptcy of large financial institutions and stock market turmoil.  
 
Fed’s reaction on policy: Interest Rate Cut from 5.25% to 0-0.25% level, from the 18th Sept, 2007 to 




1999 to 2000 
Dot-com Bubble. Internet related stock prices raised to a level that is apparently higher than their 
fundamental values.  
 
Fed’s reaction on policy: Four consecutive Interest Rate hikes from 5.25% to 6.5%, from the 16th 
December, 1999 to the 16th May, 2010. The chairman was Alan Greenspan.  
 
Prior to  
September 1994 
 No announcements after the FOMC meeting, but Open Market Operation on Fed Fund Rate. It is 



















Figure 1: The Evolution of the Fed Fund Target Rate 
This figure shows the historic level of the fed fund target rate. We can see that the interest rate lowers as the time 
approaches the recent periods.  
 
 
Figure 2: The Distribution of Rate Decision across Different Time Period 
Figure 2 displays the changes of rate decision from February 1989 to December 2008. After the subprime mortgage 








Figure 3: The Size of the Unexpected Monetary Policy which is Measured by   
Fed Fund Futures 
The figure below shows the unexpected component of the monetary policy which is implied from the Fed Fund 
Futures, we use the equation:   
 
 
to compute the unexpected monetary policy  . m is the number of days in month s, while t is the event 
day.  
 
Below is the figure that listed the  over time. We can directly observe that before 1994, there are much 
more unexpected rate decisions, the sizes are big enough to drive the market prices. During the financial crisis 
period from 2007 to 2008, the market (fed fund futures) also had wrong predictions of the actual rate decision 
behaviors and the monetary policy shock still existed in that period, although federal reserve started to increase the 















Figure 4: The Yield of the Fed Fund Rate and the Treasury Bill, Notes and Bonds in  
U.S., 1989 to 2015. 
Figure 4 displays the relationship between short term and long term interest rate in U.S. Most of the time, the 
effective overnight fed fund rate is controlled by the Federal Reserve Bank’s open market operation, but the long 
term rate is traded and thereby determined by the private sector market participants. We can observe that the up and 
down fluctuation of the short term interest rates have impacts on long term rate. Notice: FF1 stands for the Fed Fun 
Futures Rate which is implied from the 1st month fed fund futures. 3m is the 3 month’s yield of treasury bill, while 













Table 4: Treasury Bond’s Response to Monetary Policy Surprises: Response of Interest 
Rates to the Expected and Unexpected Component of Federal Fund Target Surprises 
(1989-2008) 






denotes the return of asset prices in the event date t compares to the previous date t-1.  is the asset prices at day 
t and  is the asset prices at day t-1, which is the date before interest rate decision date.  are the 
linear regression coefficients.  are the coefficients of maximum likelihood estimation (MLE) based on 
the GARCH(1,1) processes.  is the squared last period residual estimate, while is the variances of the error 
term. The parenthesis reports the robust standard error.  
 
Panel A (Full Sample): 
Parameters 3 month 6 month 12 month 2 year 5 year 10 year 30 year 
 -0.013 -0.021** -0.009 0.001 -0.005 0.002 -0.029** 
 (0.013) (0.009) (0.012) (0.010) (0.011) (0.010) (0.011) 
 0.167*** 0.104*** 0.005 0.041 -0.009 -0.041* -0.067* 
 (0.032) (0.025) (0.040) (0.032) (0.030) (0.025) (0.038) 
 0.442*** 0.371*** 0.335*** 0.314*** 0.229*** 0.092** 0.016 
 (0.046) (0.033) (0.080) (0.057) (0.063) (0.042) (0.059) 
 0.004 0.005** 0.001* 0.001 0.002 0.002** 0.002 
 (0.007) (0.002) (0.001) (0.001) (0.001) (0.001) (0.005) 
 -0.042 0.448** 0.539** 0.173 0.120 0.647* 0.071 
 (0.067) (0.164) (0.24) (0.120) (0.141) (0.343) (0.200) 
 0.570 -0.070 0.405* 0.641*** 0.678** 0.182 0.587 
 (0.821) (0.289) (0.233) (0.174) (0.229) (0.179) (0.972) 
 0.51 0.48 0.39 0.27 0.14 0.04 0.06 
Durbin- Watson 1.83 2.22 2.00 2.30 2.17 2.14 2.14 
Observations 79 79 46 79 79 79 63 
Notice: the code *** denote the significance level of α<0.01; ** α<0.05; * α<0.10. 
 
Panel B (Subsample): 
Parameters 3 month 6 month 12 month 2 year 5 year 10 year 30 year 
 -0.011 -0.019** -0.004 -0.002 -0.007 -0.001 -0.001*** 
 (0.015) (0.008) (0.016) (0.001) (0.013) (0.000) (0.000) 
 0.166*** 0.096*** 0.104 0.061 0.019 -0.018 -0.067*** 
 (0.027) (0.025) (0.058) (0.041) (0.042) (0.092) (0.000) 
 0.418*** 0.316*** 0.380*** 0.309*** 0.282*** 0.161** 0.008*** 
 (0.064) (0.036) (0.106) (0.065) (0.070) (0.042) (0.000) 
 0.004 0.003*** 0.001 0.002 0.000 0.000 0.000 
 (0.007) (0.001) (0.001) (0.001) (0.000) (0.001) (0.000) 
 -0.045 0.769*** 0.465 0.172 -0.154 -0.132 6.336*** 
 (0.071) (0.164) (0.296) (0.154) (0.103) (0.092) (0.634) 
 0.574 -0.033 0.437 0.618* 1.15*** 1.161*** 0.000 
 (0.733) (0.041) (0.310) (0.286) (0.146) (0.130) (0.143) 
 0.46 0.43 0.42 0.29 0.14 0.05 -0.12 
Durbin- Watson 1.95 1.96 2.01 2.15 2.13 2.19 1.74 
Observations 65 65 42 65 65 65 65 











Figure 5: The Unexpected Interest Rate Cut and the Movement of Yield Curve 
This figure shows one of the event date of rate decisions during the financial crisis period in 2008. The Federal 
Reserve Board cut the target interest rate from 4.25% to 3.5%, which is 75 basis points. However, the fed fund 
futures only implied a modest 0 to 25 basis points cut which had made an unexpected component of 66 basis points 
cut that was implied from the change of front month overnight Fed Fund futures. Consistent with the finding in the 
table 5 that the front month part of the yield curve lowered more than the back month part of the yield curve, such as 
30 years yield. Notice: The dashed line is the yield curve at the date 18nd January, 2008, which is the prior trading 
day before FOMC rate decision. The solid line is the yield curve at the date 22th January, 2008, which is the event 
day closing price of the treasury securities. We can see that after the unexpected cutting of fed fund rate, the yield 








Table 5: Monetary Policy Surprises on Exchange Rate:  Response of Exchange Rates to the Expected and Unexpected 
Component of Federal Fund Target Surprises (1989-2008) 
This table reports the results of the sample of study to G-10 and Emerging Market exchange rate. All of the exchange rates have been transformed to the quote 
, which is the one dollar unit price of foreign country currency. The estimation is also based on GARCH(1,1) process regression, which is 
consistent with table 4, equation (3) and (4). The parenthesis reports the robust standard error.  
 
Panel A: G-10 Exchange Rates (Full Sample) 
Parameters EUR GBP JPY CAD CHF NOK SEK AUD NZD 
 0.049 -0.003 0.015 -0.016*** -0.027 -0.004 0.004 0.092** 0.034 
 (0.024) (0.032) (0.030) (0.000) (0.041) (0.012) (0.030) (0.034) (0.057) 
 0.017 -0.184** 0.014 0.051 0.189 0.104*** 0.294*** 0.007 -0.054 
 (0.070) (0.094) (0.096) (0.083) (0.132) (0.000) (0.087) (0.160) (0.158) 
 -0.211* -0.376** 0.654*** 0.063 0.528** 0.608*** 0.630*** 0.135 0.050 
 (0.126) (0.175) (0.169) (0.068) (0.241) (0.197) (0.236) (0.282) (0.361) 
 0.032* 0.016* 0.016 0.001*** 0.027** 0.005 0.021* 0.012*** 0.021** 
 (0.016) (0.011) (0.011) (0.000) (0.016) (0.005) (0.012) (0.002) (0.006) 
 0.565* 0.083 0.516* -0.188*** -0.025 -0.191*** -0.090** -0.163*** -0.035 
 (0.274) (0.119) (0.323) (0.037) (0.056) (0.054) (0.034) (0.023) (0.032) 
 0.041 0.609** 0.423* 1.063*** 0.728*** 1.113*** 0.807*** 1.030*** 0.83*** 
 (0.282) (0.234) (0.214) (0.053) (0.241) (0.06) (0.139) (0.040) (0.052) 
 0.01 0.13 0.07 -0.03 0.13 0.09 0.123 -0.004 0.003 
Durbin-Watson 1.41 2.00 2.30 1.66 1.84 1.88 1.98 2.12 1.83 
Observations 79 79 79 79 79 79 79 79 79 
Notice: the code *** denote the significance level of α<0.01; ** α<0.05; * α<0.10. 
 
 
Panel B: G-10 Exchange Rates (Subsample) 
Parameters EUR GBP JPY CAD CHF NOK SEK AUD NZD 
 0.062** 0.012 0.004 -0.026 -0.072*** -0.027 -0.049** 0.037 0.012 
 (0.025) (0.037) (0.028) (0.025) (0.002) (0.039) (0.020) (0.056) (0.068) 
 0.018 -0.134*** 0.066* 0.012 0.146 -0.006 0.115 0.051 -0.023 
 (0.076) (0.004) (0.095) (0.066) (0.168) (0.180) (0.141) (0.201) (0.179) 
 -0.053 -0.280 0.656*** 0.067 0.333 0.387*** 0.379 0.051 0.153 
 (0.137) (0.235) (0.173) (0.150) (0.315) (0.007) (0.259) (0.376) (0.432) 
 0.038* 0.000 0.032* 0.009 0.002 0.002 0.001 0.005 0.046 
 (0.019) (0.005) (0.021) (0.011) (0.007) (0.005) (0.005) (0.006) (0.298) 
 0.531* -0.133 0.801* 0.069 -0.125 -0.144** -0.126** -0.177** -0.015 
 (0.243) (0.128) (0.426) (0.131) (0.071) (0.053) (0.051) (0.087) (0.146) 
 -0.066 1.140*** 0.013 0.527 1.118*** 1.124*** 1.113*** 1.000*** 0.56 
 (0.270) (0.204) (0.205) (0.532) (0.157) (0.096) (0.113) (0.082) (2.917) 
 -0.01 0.07 0.08 -0.01 0.05 0.04 0.06 0.006 0.004 
Durbin-Watson 2.08 2.06 2.10 1.74 2.41 2.14 2.27 2.00 2.08 
Observations 65 65 65 65 65 65 65 65 65 
Notice: the code *** denote the significance level of α<0.01; ** α<0.05; * α<0.10. 
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Panel C: Emerging Market Exchange Rates (Full Sample) 
Parameters RUB ZAR PLN RON HUF CZK CLP INR MXN BRL 
 -0.037 0.020 -0.066 -0.027*** -0.033 -0.05** -0.028 0.003 -0.018*** 0.195* 
 (0.026) (0.027) (0.047) (0.006) (0.047) (0.018) (0.063) (0.010) (0.000) (0.124) 
 0.244*** 0.008 0.099 -0.054 0.234 0.329*** 0.105 -0.012 0.006*** 0.820** 
 (0.002) (0.095) (0.134) (0.086) (0.145) (0.036) (0.167) (0.032) (0.002) (0.314) 
 0.561** 0.450*** 0.334 0.042 -0.031 0.840*** -0.430* -0.088** 0.005* -0.268 
 (0.186) (0.108) (0.250) (0.217) (0.380) (0.133) (0.240) (0.044) (0.003) (0.752) 
 -0.003** 0.001 0.023*** 0.002** 0.009 0.009*** 0.012** 0.001*** 0.000 0.490 
 (0.001) (0.001) (0.001) (0.000) (0.007) (0.002) (0.004) (0.000) (0.000) (0.502) 
 -0.060*** 0.138** -0.112*** -0.231*** 0.071 -0.160*** 0.067 -0.075*** -0.049** -0.475 
 (0.007) (0.065) (0.016) (0.057) (0.082) (0.043) (0.068) (0.015) (0.022) (0.238) 
 1.157*** 0.781*** 0.826*** 1.115*** 0.766*** 0.982*** 0.723*** 0.912*** 1.178*** 0.593 
 (0.037) (0.044) (0.043) (0.100) (0.128) (0.091) (0.100) (0.032) (0.038) (0.511) 
 -0.003 0.04 0.08 -0.10 0.07 0.24 -0.04 -0.01 -0.18 -0.03 
Durbin-Watson 2.08 2.47 2.33 0.81 1.75 1.62 1.89 1.85 1.34 1.19 
Observations 79 79 79 49 79 79 79 79 79 79 





Panel D: Emerging Market Exchange Rates (Subsample) 
Parameters RUB ZAR PLN RON HUF CZK CLP INR MXN BRL 
 0.048 0.024 -0.059* -0.016 -0.053 -0.067 -0.040 -0.006 -0.014*** 0.000 
 (0.094) (0.031) (0.026) (0.030) (0.049) (0.045) (0.063) (0.021) (0.000) (0.066) 
 -0.304 0.006 0.174* -0.084 0.129 0.238** 0.132 -0.051 -0.009*** -0.225 
 (0.190) (0.104) (0.086) (0.085) (0.174) (0.103) (0.180) (0.074) (0.001) (0.170) 
 0.746 0.460*** -0.072 0.094 -0.575 0.326* -0.654** -0.169 0.003 -2.217*** 
 (1.627) (0.114) (0.204) (0.101) (0.506) (0.208) (0.278) (0.128) (0.451) (0.542) 
 0.003 0.001 0.032* 0.001 0.008 0.002 0.010 0.005 0.000 0.158** 
 (0.002) (0.001) (0.018) (0.002) (0.010) (0.003) (0.035) (0.006) (0.000) (0.079) 
 -0.040*** 0.199* -0.538* 0.817 0.092 -0.119*** 0.111 -0.071** 0.303 2.534** 
 (0.004) (0.096) (0.336) (0.572) (0.124) (0.039) (0.218) (0.026) (0.251) (0.987) 
 1.138*** 0.765*** -0.116 0.427 0.768*** 1.056*** 0.741 0.565 1.131*** 0.032 
 (0.030) (0.068) (0.418) (0.261) (0.250) (0.038) (0.786) (0.604) (0.042) (0.062) 
 -0.09 0.04 0.05 0.01 0.10 0.16 0.11 0.07 -0.12 -0.02 
Durbin-Watson 1.99 2.09 2.76 1.95 1.22 1.83 1.74 1.99 1.50 1.46 
Observations 65 65 65 35 65 65 65 65 65 65 
Notice: the code *** denote the significance level of α<0.01; ** α<0.05; * α<0.10.  
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Table 6, Monetary Policy Surprises on Equities: Response of Equity Index to Expected and 
Unexpected Component of Federal Fund Target Surprises (1989-2008) 
 
Panel A (Full Sample): 












 0.099 0.042 0.148 0.093 0.011* 0.496* 
 (0.098) (0.075) (0.076) (0.165) (0.069) (0.320) 
 -0.0262 -0.107 -0.061 0.154 0.211 -0.568 
 (0.0262) (0.197) (0.185) (0.880) (0.213) (0.610) 
 0.282 -0.238 -0.094 0.769 0.624* -1.421 
 (0.457) (0.396) (0.423) (0.974) (0.355) (3.294) 
 0.067 0.056** 0.044** -0.081 0.098 1.557 
 (0.065) (0.027) (0.021) (0.071) (0.063) (7.570) 
 0.110 0.035 0.032 -0.038*** 1.154** -0.035 
 (0.128) (0.073) (0.074) (0.007) (0.441) (0.180) 
 0.717*** 0.692*** 0.765*** 1.056*** 0.210** 0.560 
 (0.244) (0.147) (0.087) (0.026) 0.083 (2.168) 
 0.02 0.02 0.00 -0.02 0.00 0.04 
Durbin-Watson 1.99 2.36 1.90 2.07 2.17 2.22 
Observations 79 79 79 79 79 60 
Notice: the code *** denote the significance level of α<0.01; ** α<0.05; * α<0.10 
 
Panel B (Subsample): 












 -0.011 0.053 0.134* 0.041 0.080 0.393 
 (0.075) (0.077) (0.084) (0.061) (0.081) (0.523) 
 0.091 -0.066 -0.024 0.314*** 0.184 -0.298 
 (0.267) (0.202) (0.267) (0.014) (0.228) (1.341) 
 -0.065 -0.030 -0.130 0.467** 0.172 -2.76 
 (0.563) (0.534) (0.467) (0.156) (0.359) (6.190) 
 0.031 0.330* 0.019 -0.002 0.245** 1.856 
 (0.037) (0.189) (0.021) (0.007) (0.010) (6.428) 
 0.311 0.180 0.138 -0.040*** 0.636** -0.044 
 (0.234) (0.289) (0.147) (0.004) (0.283) (0.149) 
 0.671*** -0.520 0.784*** 1.142*** -0.038 0.567 
 (0.197) (0.684) (0.157) (0.043) (0.038) (1.567) 
 -0.02 0.00 0.01 -0.04 -0.06 0.03 
Durbin-Watson 2.10 1.60 1.86 2.06 1.68 2.18 
Observations 65 65 65 65 65 46 










Table 7: Monetary Policy Surprises on Commodities: Response of Crude Oil and Gold 
Prices to Expected and Unexpected Component of Federal Fund Target Surprises (1989-
2008) 
The estimation is also based on GARCH(1,1) process regression, which is consistent with table 4, equation (3) and 
(4). The parenthesis reports the robust standard error. 
 
Panel A (Full Sample): 
Parameters Gold Spot WTI Oil Futures 
 0.015 0.045 
 (0.046) (0.121) 
 -0.142 -0.020 
 (0.136) (0.365) 
 -0.467* 0.266 
 (0.053) (0.907) 
 0.005** 0.319 
 (0.002) (0.256) 
 -0.112*** -0.109 
 (0.036) (0.076) 
 1.077*** 0.788*** 
 (0.053) (0.221) 
 0.08 -0.00 
Durbin-Watson 2.00 1.88 
Observations 79 79 
 
Notice: the code *** denote the significance level of α<0.01; ** α<0.05; * α<0.10 
 
Panel B (Subsample): 
Parameters Gold Spot WTI Oil Futures 
 -0.049 0.004 
 (0.056) (0.091) 
 -0.212 0.422 
 (0.175) (0.334) 
 -0.570* 0.118 
 (0.278) (0.818) 
 0.043 0.060 
 (0.032) (0.062) 
 -0.058 -0.157* 
 (0.061) (0.087) 
 0.90** 1.092*** 
 (0.265) (0.059) 
 0.04 0.02 
Durbin-Watson 1.82 1.84 
Observations 65 65 








Table 8: Treasury Bond’s Response to Monetary Policy Surprises: Response of Interest Rates to Expected and Unexpected 
Component of Federal Fund Target Surprises (1989-2008), Extended Estimation Windows. 
 
Notice: the code *** denote the significance level of α<0.01; ** α<0.05; * α<0.1 
Table 8 reports the results of extended horizon regression:  which are event days in the regression. The 














Expected Policy Effect  Unexpected Policy Effect 
Event Days  Event Days 
 -5 -4 -3 -2 -1 0 1 2 3 4 5  -5 -4 -3 -2 -1 0 1 2 3 4 5 
3 months -0.02 0.02 0.03 0.04* 0.04** 0.18*** 0.08*** 0.03 -0.11*** -0.02 0.01  0 0.01 0.06* 0.10* 0.11*** 0.44*** 0.10* 0.06 0.10*** 0.01 -0.01 
 (0.03) (1.09) (0.02) (0.02) (0.02) (0.03) (0.03) (0.03) (0.03) (0.02) (0.02)  (0.05) (0.04) (0.03) (0.05) (0.04) (0.05) (0.06) (0.05) (0.05) (0.03) (0.03) 
6 months 0 0.04 0.02 0.05* 0.03** 0.10*** 0.05** 0.03 -0.08*** -0.00 0.00  0.04 0.03 0.04 0.08* 0.11*** 0.37*** 0.09** 0.01 0.06 0.08*** -0.03 
 (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) (0.02) (0.02)  (0.03) (0.04) (0.03) (0.04) (0.03) (0.03) (0.05) (0.04) (0.04) (0.03) (0.03) 
12 months 0.01 0.04 0.01 0.02 0.06*** 0.01 0.04 0.02 -0.01 -0.00 -0.04**  0.01 0 0.05 0.05 0.08** 0.34*** 0.04 0.06 0.02 0.03 0.01 
 (0.02) (0.03) (0.02) (0.02) (0.02) (0.04) (0.03) (0.03) (0.02) (0.02) (0.02)  (0.05) (0.05) (0.03) (0.04) (0.04) (0.08) (0.06) (0.05) (0.03) (0.03) (0.03) 
2 year 0 0.01 -0.02 0.04 0.05 0.04 0.03 -0.00 -0.02 0.02 -0.02  0.04 0.08 0.03 0.09 0.07** 0.31*** 0.03 -0.00 0.04 0.03 -0.04 
 (0.02) (0.03) (0.02) (0.03) (0.02) (0.03) (0.02) (0.02) (0.02) (0.02) (0.02)  (0.04) (0.05) (0.04) (0.06) (0.04) (0.06) (0.04) (0.05) (0.04) (0.04) (0.04) 
5 year -0.01 0 -0.03 0.02 0.05*** -0.01 0.04 0.00 -0.04* 0.00 -0.04**  0.04 0.05 0.03 0.07 0.04 0.23*** 0.02 -0.04 0.00 0.03 -0.03 
 (0.02) (0.03) (0.02) (0.03) (0.02) (0.03) (0.02) (0.03) (0.02) (0.02) (0.02)  (0.04) (0.05) (0.04) (0.06) (0.03) (0.06) (0.04) (0.05) (0.04) (0.03) (0.04) 
10 year -0.01 0 -0.04* 0 0.03** -0.04* 0.06*** 0.01 -0.03 -0.00 -0.03  0.02 0.05 0.01 0.06 0.02 0.09* 0.02 -0.03 0.02 0.02 -0.01 
 (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)  (0.04) (0.04) (0.04) (0.05) (0.03) (0.04) (0.06) (0.04) (0.04) (0.03) (0.04) 
30 year 0 0.01 -0.04* -0.01 0.03* -0.07* 0.07*** 0.02 -0.01 -0.01 -0.02  0.03 0.07 0.01 0.03 0.01 0.02 -0.01 -0.03 0.02 0.02 0.03 




























Table 9: Exchange Rate’s Response to Monetary Policy Surprises: Response of Interest Rates to Expected and Unexpected 
Component of Federal Fund Target Surprises (1989-2008), Extended Estimation Windows. 
 












Expected Policy Effect  Unexpected Policy Effect 
Event Days  Event Days 
 -5 -4 -3 -2 -1 0 1 2 3 4 5  -5 -4 -3 -2 -1 0 1 2 3 4 5 
EUR 0.24*** -0.09 -0.07 -0.03 -0.03 0.02 -0.13 0.08 0.04 0.06 0.07  -0.01 0.08 0.07 0.12 0.12 -2.11* -0.35* 0.10 0.28* -0.24 0.37* 
 (0.08) (0.11) (0.11) (0.09) (0.09) (0.07) (0.12) (0.11) (0.10) (0.10） (0.10)  (0.15) (0.19) (0.19) (0.17） (0.17) (0.13) (0.22) (0.21) (0.19) (0.18) (0.18) 
GBP 0.10 -0.20** -0.12 0.11 -0.05 -0.18** 0.05 0.27** -0.10 0.09 0.06  0.03 0.17 0.09 -0.08 -0.29 -0.38** -0.50*** 0.08 0.24 0.05 0.41** 
 (0.09) (0.08) (0.09) (0.09) (0.13) (0.09) (0.09) (0.10) (0.09) (0.08) (0.09)  (0.17) (0.16) (0.17) (0.16) (0.23) (0.18) (0.16) (0.19) (0.17) (0.12) (0.17) 
JPY -0.02 0.02 0.05 0.01 0.01 0.01 -0.12 -0.21 0.07 -0.13 -0.07  0.27 -0.19 0.07 0.09 0.09 0.65*** -0.22 0.14 -0.03 0.00 -0.19 
 (0.11) (0.10) (0.11) (0.09) (0.09) (0.10) (0.11) (0.10) (0.09) (0.08) (0.12)  (0.21) (0.19) (0.20) (0.17) (0.17) (0.17) (0.21) (0.18) (0.17) (0.14) (0.21) 
CAD -0.11 0.18*** 0.02 -0.02 -0.02 0.05 -0.06 0.06 0.03 -0.05 -0.00  -0.48*** -0.03 0.02 -0.10 -0.10 0.06 0.37** -0.18 0.12 0.23* -0.02 
 (0.09) (0.06) (0.07) (0.05) (0.05) (0.08) (0.08) (0.08) (0.08) (0.08) (0.06)  (0.16) (0.12) (0.13) (0.09) (0.09) (0.07) (0.15) (0.15) (0.14) (0.14) (0.12) 
CHF -0.15 0.16 -0.03 0.09 0.09 0.19 0.18 -0.23** -0.03 -0.02 -0.08  0.24 -0.13 0.04 -0.02 -0.02 0.53*** 0.11 0.10 -0.23 0.11 -0.42** 
 (0.10) (0.12) (0.10) (0.11) (0.11) (0.13) (0.14) (0.11) (0.11) (0.07) (0.11)  (0.18) (0.21) (0.19) (0.19) (0.19) (0.24) (0.26) (0.20) (0.21) (0.14) (0.20) 
NOK -0.21 0.20 -0.01 -0.03 0.17 0.10*** 0.21* -0.36** -0.01 -0.10 -0.04  -0.03 0.12 0.14 0.01 0.65*** 0.61*** 0.45* 0.06 -0.27 0.01 -0.44** 
 (0.12) (0.13) (0.11) (0.10) (0.10) (0.00) (0.14) (0.13) (0.11) (0.08) (0.10)  (0.22) (0.24) (0.21) (0.18) (0.19) (0.20) (0.25) (0.23) (0.21) (0.15) (0.19) 
SEK -0.25 0.24** 0.07 -0.08 -0.08 0.29*** 0.18 -0.25** -0.03 -0.13 -0.02  0.15 -0.11 0.05 -0.13 -0.13 0.63*** 0.41* 0.01 -0.34 -0.06 -0.35* 
 (0.11) (0.11) (0.13) (0.10) (0.10) (0.09) (0.14) (0.10) (0.10) (0.11) (0.11)  (0.20) (0.20) (0.24) (0.18) (0.18) (0.24) (0.26) (0.19) (0.19) (0.20) (0.20) 
AUD 0.19* -0.10 -0.14 -0.08 -0.08 0.01 -0.13 0.02 -0.07 -0.08 0.19*  0.04 -0.05 0.34 0.18 0.18 0.14 -0.34 0.15 0.38** -0.06 0.01 
 (0.10) (0.10) (0.17) (0.11) (0.11) (0.16) (0.14) (0.11) (0.10) (0.11) (0.11)  (0.19) (0.19) (0.31) (0.20) (0.20) (0.28) (0.26) (0.20) (0.18) (0.20) (0.20) 
NZD 0.15 -0.11 -0.14 -0.08 -0.08 -0.05 -0.21 -0.07 0.03 -0.02 0.08  0.14 -0.12 0.46 0.13 0.13 0.05 -0.64** 0.22 0.14 0.20 0.31** 
 (0.12) (0.10) (0.17) (0.11) (0.11) (0.16) (0.13) (0.12) (0.10) (0.11) (0.08)  (0.21) (0.19) (0.31) (0.20) (0.20) (0.36) (0.24) (0.21) (0.18) (0.21) (0.15) 
RUB -0.25 0.13* -0.06 0.06 -0.02 -0.30 0.02 -0.21 -0.17 0.01 0.05  0.00 -0.30 -0.24 -0.12 0.00 0.56** 0.14 0.12 0.01 -0.00 -0.09 
 (0.25) (0.08) (0.18) (0.12) (0.14) (0.19) (0.10) (0.29) (0.22) (0.08) (0.05)  (0.63) (0.21) (0.47) (0.30) (0.35) (0.19) (0.26) (0.72) (0.55) （0.20） (0.14) 
ZAR -0.04 0.07 -0.04 -0.09 -0.10 0.01 -0.07 0.21 -0.22 -0.08 -0.14  -0.84** 0.30 0.20 0.23 0.53* 0.45*** 0.19 0.31 -0.38 0.08 -0.24 
 (0.19) (0.16) (0.12) (0.10) (0.16) (0.10) (0.14) (0.16) (0.15) (0.15) (0.11)  (0.35) (0.30) (0.21) (0.19) (0.29) (0.11) (0.25) (0.30) (0.28) (0.27) (0.20) 
PLN -0.24 0.12 0.21* -0.11 0.04 0.17* 0.02 0.05 0.01 0.03 -0.01  -0.45 -0.55 0.19 -0.35 0.81 0.33 0.23 0.04 -0.60** 0.15 -0.12 
 (0.14) (0.11) (0.11) (0.10) (0.18) (0.09) (0.13) (0.14) (0.12) (0.14) (0.11)  (0.35) (0.28) (0.28) (0.25) (0.46) (0.25) (0.34) (0.34) (0.30) (0.35) (0.27) 
RON -0.06 -1.71 0.02 -0.29 -0.01 -0.08 0.08 0.04 0.02 0.04 -0.04  -2.87 -6.03 0.25 -2.60** 0.30 0.04 0.30 -0.41 -0.45 0.25 -0.18 
 (1.08) (2.40) (0.14) (0.70) (0.14) (0.08) (0.12) (0.17) (0.32) (0.20) (0.11)  (1.84) (4.07) (0.23) (1.19) (0.24) (0.22) (0.22) (0.32) (0.55) (0.34) (0.18) 
HUF -0.18 0.17 0.08 -0.07 0.22 0.13 0.10 -0.00 -0.12 -0.08 -0.17*  -0.44 -0.40 -0.03 0.05 0.70* -0.03 0.66** 0.13 -1.03** -0.00 -0.14 
 (0.12) (0.11) (0.12) (0.10) (0.15) (0.17) (0.13) (0.13) (0.11) (0.13) (0.10)  (0.31) (0.28) (0.31) (0.25) (0.39) (0.38) (0.33) (0.32) (0.27) (0.34) (0.24) 
CZK -0.12 0.14 0.17 -0.07 0.07 0.24** -0.07 -0.04 -0.06 -0.01 -0.11  -0.60** 0.29 0.12 -0.18 0.62* 0.84*** -0.06 0.04 -0.94*** 0.14 -0.30 
 (0.12) (0.15) (0.12) (0.10) (0.13) (0.10) (0.14) (0.10) (0.10) (0.14) (0.11)  (0.31) (0.39) (0.30) (0.26) (0.33) (0.13) (0.34) (0.26) (0.26) (0.35) (0.29) 
CLP 0.08 0.14 0.07 0.08 -0.01 0.13 -0.07 -0.13 -0.09* -0.02 0.09  -0.50** 0.29 0.16 -0.18 -0.01 -0.43* 0.50*** -0.02 0.09 0.19 0.04 
 (0.11) (0.15) (0.13) (0.10) (0.10) (0.18) (0.08) (0.11) (0.05) (0.09) (0.08)  (0.21) (0.39) (0.25) (0.18) (0.17) (0.24) (0.15) (0.20) (0.10) (0.16) (0.15) 
INR -0.04 0.08** 0.09 -0.03 -0.02 -0.05 0.03 0.06* -0.03 -0.07 -0.06  -0.11* -0.13 -0.03 -0.10 0.03 -0.09** 0.06 0.00 0.03 0.04 -0.14 
 (0.04) (0.04) (0.04) (0.04) (0.04) (0.07) (0.03) (0.04) (0.07) (0.06) (0.05)  (0.07) (0.07) (0.07) (0.07) (0.08) (0.04) (0.06) (0.07) (0.13) (0.11) (0.10) 
MXN 0.00 0.14 -3.83 0.01 0.01 -0.01*** 0.00 0.01 0.01 0.01 0.01  0.00 0.29 -18.98 0.02*** 0.01 0.01* -0.00 0.02** 0.02 -0.01 0.02** 
 （0.01） (0.15) (13.10) (0.00) (0.00) (0.00) (0.01) (0.00) (0.01) (0.01) (0.00)  (0.02) (0.39) (24.02) (0.01) (0.01) (0.00) (0.02) (0.01) (0.02) (0.02) (0.01) 
BRL 0.02 0.14 0.39** -0.17 0.03 -0.23 -0.05 -0.01 0.16 -0.14 0.20  -0.76* 0.29 0.36 -0.20 0.55 -0.27 0.17 -0.73 -0.47 -0.22 0.22 





Table 10: Equity and Commodities’ Response to Monetary Policy Surprises: Response of Interest Rates to Expected and 
Unexpected Component of Federal Fund Target Surprises (1989-2008), Extended Estimation Windows 
 




Expected Policy Effect  Unexpected Policy Effect 
Event Days  Event Days 
 -5 -4 -3 -2 -1 0 1 2 3 4 5  -5 -4 -3 -2 -1 0 1 2 3 4 5 
S&P 500 -0.23 -0.17 0.11 0.26* 0.33 -0.03 0.33 0.17 -0.38 0.10 0.11  0.62* 0.13 0.27 -0.05 -0.72 0.28 -0.72 -0.65* -0.01 -0.43 -0.19 
 (0.18) (0.16) (0.19) (0.17) (0.25) (0.03) (0.25) (0.21) (0.27) (0.18) (0.25)  (0.33) (0.31) (0.36) (0.32) (0.50) (0.46) (0.50) (0.41) (0.46) (0.31) (0.45) 
FTSE 100 -0.23 -0.25 -0.02 0.50 0.43** -0.11 0.43** 0.02 -0.16 0.19 0.08  0.66** 0.67* 0.15 0.40 0.56 -0.24 0.55* -0.36 0.01 -0.66 -0.15 
 (0.17) (0.19) (0.18) (0.38) (0.20) (0.20) (0.20) (0.19) (0.23) (0.23) (0.23)  (0.31) (0.34) (0.35) (0.67) (0.38) (0.40) (0.38) (0.34) (0.40) (0.40) (0.39) 
DAX 0.09 -0.43 -0.14 0.21 0.34 -0.06 0.34 0.13 -0.07 0.01 0.12  0.43 0.64 0.31 -0.32 0.43 -0.09 0.43 0.38 0.25 -0.67 -0.46 
 (0.23) (0.27) (0.20) (0.25) (0.33) (0.19) (0.33) (0.25) (0.32) (0.24) (0.25)  (0.41) (0.49) (0.38) (0.46) (0.61) (0.42) (0.61) (0.46) (0.56) (0.42) (0.44) 
Hang Seng -0.32 -0.65** 0.10 0.50 -0.00 0.15 -0.00 -0.54 0.21 0.18 0.04  0.26 0.73 0.59 0.40 -0.47 0.77 -0.47 -2.84*** -1.04 0.67 -0.66 
 (0.29) (0.29) (0.36) (0.38) (0.36) (0.88) (0.36) (0.42) (0.33) (0.25) (0.29)  (0.51) (0.52) (0.66) (0.67) (0.66) (0.97) (0.66) (0.75) (0.57) (0.43) (0.48) 
Nikkei 225 -0.03 -0.21 -0.06 0.90*** -0.14 0.21 -0.14 -0.34 0.15 -0.45 -0.34  -0.27 0.43 1.42** 0.21 -0.08 0.62* -0.08 -1.54** -0.52 -0.25 -0.23 
 (0.28) (0.24) (0.32) (0.26) (0.32) (0.21) (0.32) (0.31) (0.26) (0.35) (0.29)  (0.55) (0.43) (0.57) (0.46) (0.57) (0.36) (0.57) (0.56) (0.49) (0.64) (0.51) 
Ibovespa 0.60 -0.38 -0.19 0.15 0.55 -0.57 0.55 0.67 -0.87 -0.69 -0.26  1.35 1.52* 1.61 -2.91** 0.10 -1.42 0.10 0.42 -2.65 -1.69 1.77 
 (0.86) (0.49) (0.57) (0.58) (0.43) (0.61) (0.43) (0.52) (0.92) (0.55) (0.91)  (1.56) (0.86) (1.01) (1.04) (0.78) (3.29) (0.76) (1.01) (1.71) (1.04) (1.66) 
Gold Price 0.15 -0.14 -0.23* -0.19 -0.09 -0.14 -0.09 0.23 -0.06 -0.09 -0.04  0.40 -0.15 0.30 0.12 -0.01 -0.47* -0.01 -0.64** 0.44** -0.48* 0.30 
 (0.15) (0.18) (0.12) (0.14) (0.16) (0.14) (0.16) (0.16) (0.12) (0.15) (0.15)  (0.27) (0.33) (0.22) (0.26) (0.29) (0.05) (0.29) (0.29) (0.22) (0.27) (0.28) 
WTI Crude 0.89* -0.59* -0.49 0.33 0.87** -0.02 0.87** 1.09*** 0.01 -1.50*** 0.26  1.92** 0.15 -0.34 1.00 -0.20 0.27 -0.20 0.74 -0.08 -0.03 1.03 
 (0.46) (0.34) (0.38) (0.49) (0.36) (0.37) (0.36) (0.36) (0.47) (0.50) (0.47)  (0.85) (0.62) (0.72) (0.92) (0.74) (0.91) (0.74) (0.69) (0.82) (0.86) (0.86) 
